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PREF.'ACE
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3

This repott was written as part of an Organlzaflon for Economic quperatlon
and Development (OECD) Research Study on Accidents Involvmg Young Drivers.

OECD Research Group S-8 was. estagglshcd in 1972 to review the literature gn -

young driver rcsearch report on an¥”’ new rescarch 'in the young driver area,
fosmulate a posmon ;Saper on the young driver problem, and make recommendations
for countermeasures and research to the'OECD countries, . \ /

L [ ] .
The author of thls report, as United States Representativc to.a Cooperating *

OECD Research Group on Alcohol and Drligs in Relation to ‘Highway Safety,
. prepared a chapter of the position paper dealing with alcohol and drugs as related

to the young'driver problem. Other QECD representatives from other countries’

were responsible for opher significant areas of the young driver problem. The

individual chapters have been completed by the Resgarch Group a@d the posmon .

paper |s structured as “follows:

-

RESEARCH ON ACQIDENTS INVOIL.VING: YOUNG DRIVERS |
Chapter 1: The Young Driver Problemr . SR
Chapteg 2:  Exposure and Expenence - Co T

[h v, ~

Chapter 3: Driver Training . _

Chapter- 4:, Personality, Attitudes and Othg Personal Charagteristics - *
. Chapter 5: Alcohol and -Dgugs Co -

CHapter 6 *Type and’ Condition ¢f Vehlcle

Chapter 7: Accident Data Collection, Analysﬁ and Fmdmgﬁ

Chapter 8: Concjusions and Reco mendations I , N

The entire posmon paper has beeh pub ished by OECD. - . | * N
‘.} i ’ . 3. .
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Driving am automoblle is a highly complex

T psychomofor and perceptual task which is, there-
. fore, subject to_j

irment by any factor which
significantly alt i:he physmloglcal or psycho-
loglcal state of the’ orgamsm _Whether such dis-

ptior.yoccurs depends upon the extent of the
ps,ycholo ical and/or physiological change pro-
Aluced by the drug and the extent to which the
hdividual attempts to compensate in his driving
for thageﬂect )

Youth is a'period at which physical skills tend
to reach their peak. However, emotional reactivity
is greater than in the adulGnd the ability to com-
pehsatc for psychologlcal anﬂ emotional changes

0/‘ :
Introduction *© -

hY
is more limited because of the lack of expenence
Because, of the relative Iack of driving experi-
ence and emotional Iabxllty, the use of psycho-

tropic drugs would be expected to have a particu- .

$

larly significant impact upon youhg drivers. This

’l

would appear to be all the more probable because’

in most cultures the, young are experimenting
more actively with drugs. Because these expectan-
cies are so fogical, it is important that they be
recognized by the scientist approaching this
problem so that he can avoid becoming a victim
of,, preconceived assumptions and ensure that
all hypothcses are tested carefully before belng

. acceptéd' "

. .
-~ v LY




I Classiﬁcatiot.l of Drugs Including Alcohol .

Classification of the agents to be considered tered to a person by a physician, or by the patient |
under the heading of drugs is open to consider- himself in hopes of achieving a better physio- ‘
able controyversy. A review .of the studies of drugs  logical state.” If we add to this the words “and *
and driving mdu.ptes that individual investigdtors psyehologlcal state™ we are closer to the definition ‘
vary widely in the substancqs with which they commonly accepted by the- public. ‘ ‘

- have concetned themselves. Pharmacologically a
drug can be considered any chemical substance ‘
- which causes a change in function or structure of
* *  a living organism. Such a definition, however,
would mclude all foo stuffs and is too broad to
\ be useful in the presem context. A more useful
definition for the present Jpurposes is the one pro-
posed by Neal (40),* ‘Any substance admlms-

Such a definition still encompasses many thou-
sands of substances. A list of the major drugs of
concern, sometimes classified as “psychotropic”- :
drugs is provided in,Figure 1. The agents listed o
are the. primiary substances which are capable of
prodicing a drug dependence. This dependence
may be eithér physiological or psychological. In-
deed, ;n many cases it is difficult to determiné
which type of drug dependence may be operating

* Nubers 1n paremheses refer to references in.the

*+ - bibliography on page S1. . " in a_particular. situation. To the ‘public, alcohol
oS ) - : L .
L4 -
\ v e votate _ , [0 1 I N
P Narcotics . Hypnotics . tatoxi ’ Stimulants Hallucinogens Miscellaneous ] A .
IR S J ——
Optates . Barbrturates Anesthetics Sympathomimktic amines Tryptamine "oup Nicotine
morphine pentobarbital hd ether amphetamine lysergic acwd diethylam ide »
heron {Nembutal ®) mtrous oxide (Benzednine ®) {LSD 25}
hydcomorphone secobarbutal dext f h.
04 ®) , {Seconal @) ' {Dexedrine &) ** {Casgh I '
oxymorphone ’ amobarbital N . armine Tteyp 1\
Numarphan ®) tamyta®) | Solvents {Methedrine ©) OMT)
. codeine butabartuls! ‘ phenmetra . pulocin - . .
i ne Buts W h paint thinoer (P-eludn{g) N psilocybmn ~
by M qasohine . . . .
’ ¥, Hycodgp ®) 4L other pitroleum
. . oxy distilates .
{Per, ®) Nanbarbrturate} toluene +Cocane .| - Phenylethylamines
xetone and I M
. slutethimide other ketones i mescaline
N Synthenc narcotic gnalpenics {Dorden @) ahphatic acetates * Gafferne, {peyote} N
ethinamate caebon tetiachlosde .t * .
' meperdine Vama®) | otherchlonnated | . .
- = (Bemeral®) . ethchlorvyno | | {ond fluonnated & | Anticholinerpies |
Lo . temendine Paedyt®) | hydrocarbons . .
(I.emmo®. Apodol ®,) methyprylon v \ anplane glue, et . aropine . 4 ‘ <
piminodine (Nodular &) [ M scopolamine N
. - tAvodine O chloral hydrate | . - ‘ .
phapradine parsidehyde B N .
b . {Nusentst ©y meprobamatg i Mnetllamk
methadone , (Mittown ©) v
. (Dﬂophvm@) chlordiazepoxide ’ cmmbu tetrahyydrocannabinol
+ dextropropoxgphene . libum ®) . . oo {marshuana,ashish,
Davatr®yy - . tharas, bhangXit)
A levorphanot e (Y . . —
’ __ {tevo Oromoran ®) Alcoho!, T . - -
20¢ 108 . S .
99'(:%‘ o ] . . ' . .
- hald . -
T v
' Flgure 1 Representatwe Agents Capable of Producmg Drug Dependenoe‘ . -
i} ¢ *
.u. ¢ ’ L ‘ LY e - v [ . : hd
¢ . .
» N t'
(N 3 S * -
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is'quite distinct from substances they would classi-  Being the most widely used and, therefore, the .
¥ fy under the term “drugs.” However, it exempli-  most widely studied drug, much of our knowledge
fies all the characteristics of the' other substances and many of our hypotheses about the effects of
shown in Figure 1 in terms of .its psychological drugs on driving behavior ar. derived from stu-
effects and its ab'hty to produce Frug dependcnce. _dies of alcohol. . y
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IL. Patterns of Alcohol andDrug\Qonsumptioﬁ by. Young Drivers '

s .
-

?

T

w»

- : . ‘e -
A recent comprehensive study has been ton- R
ducted of drug uge in the United States by the - Drug m“"""'“"“” .
National Commission on, Marsihuana and Drug ; g -
Abuse (39). This repurt, entitled “Drug Use in 1967 1968 1969 1970 1971 1972
America: Reoblem in Perspective,” ‘was issued in. - Tobacco 50 34 61 43 45 66
"March 1973-’and contains survey data on the e . .
major types of drugs used by various segments Alcohol” 62 47 ‘39 g5 712 74
of the U.S. society. Figures 2 and 3 summarize ’ I Tt
the relative level of drug use for young, Americans. Marihuana T IR (T
The first figure provides the' pertentage of high < . . )
 school, students who have ever nsed drugs. The™ hillants ] 4 5, M 87 97
* second figure prov1dcs the same. data for college . i “-
students. m AR A
The high school years. in the United Stat - A
normally span the late teen period from age ls‘k SImBm_ N Moo
18. For most ypung people driving begins between = - _Depressants . 3 4 13 12 10 46
ages 16 gnd.18. This corrcsponds to the second S———, . .
year or the third year in high sch,é/ol The driver Opiady, ~ L o4 17 33_33 4 s2”
education courses which prepare “these young * —'73"'_ ‘ v
drivers are normally provided in the second Jyear .
of hxgh schopl. ¥The *college pcnod embraces g5 _ - -
the ages 19-22. . . - 70F T . N
JAs can be seen from these two figures, -alcohol " gg |- . - 3
-and tobacce are by far the most-widely used dﬂlgs 60 \ R / v s
Howgver, the use of marihuana has been growing ~ 55| \ ‘ !.' / g . )
- rapidly over the last five years to the point where - 50 \.\ '\" Fr/ B .
currently half of the college students have at least - :z - . "\ X / RN

tried marihuana once, Prescription and propri®

cetary drugs and particularly illicit drugs are used

by a much, smallcr proportion of young people
) in Amcnca Of- these \stimulants me amphet-
" amines appear to be the most frequently con-
" sumed, &5 might be cchcted since they are prob- -
ably used frequently for mamtammg alertness
‘& during late night stydy efforts, as well as for
emotional stimulation, :

¥

The use of alcohol begins early in American

culture and grows rapidly through the early teens ,

3

. /eibm 1968~ 1969

C\Y(ar

1970 1971 1972

Flgure 2. Mean Parcemage ‘of Senior High School
Students,\Who Have Used Drugs (E¥er Used) by
Typg*and Year of Survey (39, p. 82),




100 —— - =
95} ++ Tobacco .,
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90| ==me Alcohoj 90% -
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. —t | '
. 751 Sr‘nmu ants . 4
—=sewe = Depressants’
70} i 68%
. === Optates - R
851 ) 62% - = A 58%
60 - - M
55 - ' . . 52°b o \
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Mean Percenlige
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1969
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Figure 3. Mean Pe‘rcentage'of Coll'e,ge Studdnts Who
Have Used Drugs (Ever Used) by Type and Year
: of Survey’(39, p=§3)

, :
as shown by Figure 4 (39). Some 16 porcent of

12 to 13 year olds admit to using alcohol. This’

proportion grows to 35 percent by age 16 to 17,

which. is also,the period when driving is normally .

initiated. By the period, 18 to 21 it has grown to
65 percent. By age 21 the proportion of young
people who are drinking has reached approxi-
mately its maximum level. It remains at that
level through the mid-forties and drops off slowly
in the ﬁftlcs ‘5 o

. . .
. ‘o N
o t ., »

Tobacco* ) L -

' Toba’cco demoés‘tmtes»aégrowth pattem through .-
the ?rly teefiage years quite similar to the use of *~

alcolol, Figure 5 (39). By the late téens and
early twenties, the proportion using tobaeco T
as flarge as for any-age group and it drops ‘off
beyond tha¢ point. There is considerable cor-
relation between the use of tobacco and the
use of alephol. These two 'drugs, which have
traditionally been widély used in American cul-
ture, tend to be .used- by the same groups.,

' - i .

ek -

Psychoachve Drugs

The use of psychoactive drugs by young Ameri-
cans is shown in Flgu're 6 (39). The use of both
ethicals (prescnbed drugs) and prdpnctaries
‘(bver-the:counter) drugs incredses rapldly

. through the tecnage yea} It peaks'in the' young

‘adulthood perlod between 22 and 25. Included in
this survey are sedatives, tranquilizers, and flmu-
lants. It is’ clear that a relatively large proportlon
of the young driver population is making use of
these psychggctwe drugs, at least occasxoxrally-
The vast majority of this use is throug legal

channels. The illicit use of the propnetary and -

ethical sedatives, frariquilizers, and sgjmulagfs is
Ilm‘ited to seven percent or less amohg both
youth and adults *(39, p63). It ‘should also be
noted that, as shown in Rigure 8 (39), young

’ people are. more likely to use ethical drugs for ’
. non-medical, teasons such as .
. with the family,” lE‘to help get ready for some

“to help get along |

big or important
more with other

vent;” ‘‘to help enjoy myself
eople$’ and other reasons in-

" dicating a psychological negd or dependeice.
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. Multiple Drug Use T '
“ In the use of ethical d:ugs young peopleare -
2% B more likely than threir elders to.be multiple users
P Sl All Psychoaguve Drugs as-shown.in 'Elgure 9 (39). There is ls0 an as-
O ST T heanes - - - sociati n‘bwv n illicit drug.use and use of ‘alco-
& 1050 2 o —_ ropnT sociatio een illicit drug. use se o
SR + *Ethicals & ol and tobacco in both youth and adults. '
4% T A The Commlsswn on ' Mafihuana and 5rug
0% L1 L L L L L . Abuse summarizes its discussion -of multidrug use .
14-15 16-17 18-2) 22-25 26-33 35-49 50+ » R
&g (288) (313) (378J) ., (3941 (582 1441 (590, by indicating that “Youth and adults who try and .
. - Age’ v use LSD, cocaine, or heroin are ‘most likely to be ,
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, Figure 6. "Age Dns;nbution of Those Ever Having

'f,.! Used Psychoéctlve 2rt‘1gs (39, p. 49)
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Flgure 7 (39) .gives thm percent of eaoh age,

found .in the group of persons who regularly o

smoke cigaretfts, or are regular consumers of
alcohol (used mth;n the last week), have some ex-,

" perience with’ manbuana and kse ethical psycho-

active drugs (and alcohol) for. self-defined non- * - -

medical purposes, such asc pm&wnh stress,” (39

group having .experience with the use of mad- p70). . ¢ -‘;tf
huana, As with the substances previously dis-. . =
c;llssed, the use ij ﬂ'}!; dmrgi”g;tfvs raa]p;idly through Summary v r .
the teenage period. The-period of peak use appears < ,
to occur somewhat earlier than for alcohol or T:e pllictulre which emerges f;om dt];ese da:ia -
. the psychotropic drugs, falling into the 18 to 21 15 that the late teenagc.an carly adult period,, |
age. group. v which ericompasses the first eight or nine\years -
- ' . . * of driving expgrience for most Americany, is ‘ .
. a period when ‘the ust’ of drugs of "all types i§ .. R -
Age % of Marihuana Users ; rapidly i mcreasmg During this time young people ‘
. are first' coming’ into gontact with, these drugs
12-13 | 4 . .- . -
L 14-35 . 10 J{ % Who Are Recent Multiple Drug Users _
16- 17 29 i . 5
18- 21 ' 55 ‘ Age - Sedatives | Tranquilizers | Stimulants o
2225 . 40! : Ce o
2 - 34 20 . r i8.25 70 . 28 46 . - L
‘ 35,49‘ 6 * . » 26-34 , 6 13 T ]8. e
50+ . 2" 35-49 15 " 35 30 ' |
4 & 50+ 9 24 3 . L
Figure 7. Age and Incidence of Use of Marihuana, - |

1972 Survey (39, p. 65) “a
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Figure 9. Age J Multiple Drug Use (3,9, B. 62)
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and “learning” to use them. They are becoming
familiar with the effects of these dsugs and they
* are de\'clopmg habits related’ to .when, and in
what situations they will use them. It is at this’
time that-they bégin to use drugs for emotional
support in stress situations (if such a de pendency
is ultimately to emerge). . / )
* This is an important period because the young
user is learning to control his bt:hawor while un-
der the influence of.drugs. For example, ¢he

- young man who drinks too much, becomes in-

. toxnca\ed loses his balance, falls down, and is
derided by. his companions. With expcnence he
learns to control his behavior -while drinking so
as to appear less intoxicated. This is encouraged
by his peers who commcnd him for bemg able to
~hold his -hq.uor Unfortiinately, the behavioral

" control whichis sypported by the peer group may
not be the same’ ehav;qrs which are required to

Qrwe safely. Therefore these cm;ncal skills may not
be le’?amed Thus, for those young Americahs who
will become drug users, this learning .period is
of ma]or SIgmﬁcancc to future safe use of dmgs
This is further complicated since this period of -
léarning to use drugs corrcsponds to the period
Qf leammg to use the automoblle,

". Drug use in relatioh to driving by young people
differs in four significant ways from that of adult
use of drugs First is the factor of experience. As
just discussed, the yeung are just 1earn|ng to use
fote, they are less able to cope with
Which result from drug use or driving
or the ihtgraction of both. activities. Secondly,
the young, more likely to be multlple drug
usérs, which compounds their difficulties in han-
dling any problems which drugs pose for their
driving. Thirdly, with the exceptidn of alcohol,
. teenagers and young adults appear to be heavier
‘drug users than are more mature drivers. Fourth
the young dnver is facing a penoJ of emotional
mllestoncs, high school ‘graduation, college, marf-
riage, first job. All of ‘these, as‘Pelz and Schumann
(44) point out, cause considerable stress, par—
ticularly for young.people whose' personalities and
ability to cope with stress are sfill maturing.

There may. also be eavironmental factors which

* further complicate the situation for young drivers.
For the most part they live either with parents or
in Suchlscd educational facﬂmes where their

drug use is either banned or strictl{ lirhited. Asa

* ¢ result, the automobile may be important to young

drug cagsumption is possiblg or even as"a locale

for drug use Wthh is away from parental super- .

vision.

.Use of Drugs by the Driving Populahon

*
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No dirett cstinate is avallable for the frequency
of the usc\of ugs other than.alcohol by .the
drmng popul;mon Nichols (43) reviews the
available data and provides' the information in
Figure 10. As Nichols notes there is no way to
know what Rropomon of those.drug users, who
also drive, drive with any frequency, following the
ingestion of drugs. It is probable that Pme types

of drug users, such as heroin addicts, drive fre-y

quently with the drug i in their systems since their
addiction pattern rcqmrcs at least a minimum

level in the blood at all times. Some ewcfence fot ,
nt study by Dunlap,

this has been provided by re ’
Inc. (8), for'the United tes Department of
Transpdrtation in which they found that the. ma-

jority of former heroin addicts admitted t? driving .

. shortly after having taken the drug.
In the United States the level.of drinking
the drving populatlon has been determi

# g

drivers Aas avmethod of gettng to' places where

[

Jboth objective breath alcohol ests and by @nki‘ng\

qucstlonnalres The development of breatﬁ’atests
for alcohol has provided an objective, easil}y avall
able mcasure.of the blood alcohol concefittion
(BAC). Breath teits arc easy to administer, rapid
and permit a
amount of alcohol which has been used in con.
trast to the more subjective questionnaire ap-
‘Proach. This technique, when combined with sur-
vey procgdures for sclecting a ra:’hdom sample of

e
[

8

"Figure 10. Estimates of Drug Usa in Adult or
‘ * Driving Population (43, p. 45) ‘

bjective determination of the
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Type- BAC=0 .0.01-0.04 0.05 - 0.09 >0.10 Totals
. 1. . z £
' Verylight | 835%, ©124% . 25% 5%
‘ (304) 145) o, © | 364
- . Fairlylight 62.9% 23.1% 10.2% 3.8% . .
(117). (43) (19) (7) « 186 |
- Moderate 35.9% 27.6% 24.5% 12.0% )
. (69) RN £ R (47) (23) ° 192
" Fairly heavy 11.1% 33.3% 2.3%_ 33.3%
M 0 (3. (2) -(3) 9
Heavy 15.4% 7.7% 23.0% * 53.9%
; @ 7 o 3) (7) 1300,
Nondrinkers [~ 98.2% | 1.2%, 0.0% 0.6%
(166) v ~y (0) il 169
2. Totalsy 659 w 80 | a7 933
' Figure 11. Self-Class:flcatlon\nvs BAC(25)
. . ’ . ) 'j‘ W . -
* »drivers usmg\the highway; permits the determina- % e e
tion of the number of drivers on the road at each
250

. BAC level. These objective measures, when czpw
bmcd with questions regardmg frequency -and
quantity of drinking, provide a check on [the

validity of the self-reports An example of stch
datg & presented in Figure 11 (25), which pre-

- sents the results of a survey of 933 drivers using
the road on Friday and Saturday nights in Kansas *
., City, Missouri. The drivers were stopped at ran- . ;

*"dom, asRed a series of questions, one of which
required them to classify themselves as very light,
fairly light, moderate, fairly heavy, heavy, or non-
drinkers. Only 24 of the 933 chose the category of

~ “fairly-heavy” or “heavy.” The measured blood

alcohol concentrations were highly correTated with
the self-classification,
Typical blood alcohol concentratlons in ‘drivers-

" using the road on Friday and Saturday nights be-

tween the hours of 7 p.ms and*3 a.m. are given'
in Figure 12. These figures are believed to he
reasonably representative of most areas in the
United States. e O

Proportios of Drivers at or Above Indicated Level
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, . -1I1. Studies of ‘Drug Use in Relation to Drivings L
% . . : s . ’ L] ' . N ' » ¢ i
n comparison to alcehol, relatively few investf- necd to demonstrate that the drugs they are using
gations have been conducted on the effects of o not *have a significant effect on their driving.
. drugs on driving, pgmcularly when one considers Controlled experimental studies of dnvmg-re-
how many different psy‘shoacme substances are  lated activities have, fz’equ;ntly demonstrated 'im-" )

uomp‘ronly in use. This, of coursc, is not surprising
since alcohol s the drug of choice in most western
culgres. Withf increasing drug use, pamculaﬂy
Lamong younger members of mdustnallze.d socie- ~
%es, there has been increasing interest in the .
study of the potentlal effects of drugs on driving.
I'htee recent reviews of this subject, Kilbrick and
. Sm-art (30); Waller (59),. and Nichols (43), all
comé to hasically” similar conclusions that, Mhile
psychoactive drugs have been found to have sig-
nifidant impact upon .many different kinds of
. behaylor, there 15 as yet little eviaence that their
~,‘ use by drivers is amajor factor in the causation
of crashes

" g,

ﬁéthodologxcal Prob]ems y

vadance on the potemlal role of drpgs in crash
pwdnotmn i detived’ from five sources. 1) ex-
pcmmntal mveshgatxons using laboratory equip:
mént anmg simulatofs ot vehicles in cloged
courses, 2) copmipatison of dﬁhﬂcords of
drug u;érs and nonusers, 3) epidemiological stu-
_digs involsi ing systomanc an;lysxs of samplcs taken
R . from the, bodies of fatally ijored drivers, and 4)
) anccdoral reports andicase; histories. Most of the
thtivc dita’ which ~have " Ied to .the general

2 ff thay drugs ha\n: an.important role in pro-
AN ting crashes have ‘come from ‘the latter source.

&uch "mccdotaI rports, however, at best clem;om.
\f\m tin a given case a particular drug may

e have ™ a{gc.d a'role. However, since psychdtropic, * 39
0 drugs vg a mind- -altering. e{fect, it.is d@cﬁt to
_ trust mé téports of drug . users. In some cases

, they max gvcrcst:mate the' potcnual impact "of
\gh; drug aqd in ma'ny £ases they rgax havc some

t

i

pairment as a result of various drug dosage levels,
Lnfortunately, many difficulties exist extrapolat-

ing from these st~ud|es to the “real” world. What- .

ever the impact of a giyen-dgug upon the skilled “

performance that can be measured in controlled °
situations, the applicability of these findings to,\
rcal driving conditions is impaired by the rolé of
emotiona] factors. The real life stress involved in

fdriving can rarely be duplicated in the laboratoty.

Psychoactive drugs produce moqd changes; in-
deed, they are.specifically taken for this purpose.

'fherefore théir most |mportan,L lmpact upon driv-
ing would be expected to bt in .the emotlonal'

rather than in the cognitive area. Laboratory situ- "

ations can rarely explore such e¢motional factors
as “risk taking,” and thus can provnde only limited

.information on the potential of a drug to produce

crashes in the real world. Moreover, the specific

skills required for safe driving are not well under-
stood. Many dmyg studies may involve skills which
are relatively unimportant to safety. For example,
a number of mvcstngatlons have been made of the
cffetts.of drugs on vision, but studies of driving
records indicate. that many drivers petform very
well with. seriously impaired vision (11). Until
there is a better understanding of th¢ human
behaviors, skills, and attitudes which underlie the
driving activity, extrapolation from laboratory
studies will be difficult.

Another significant problem,, in controllcd ex-
penmental tesearch on drugs and driving is the

s3lection of an appropriate subject. A number of

stidies have becn donc in which drugs were ad-

‘ministered fo individuals who did rot normally

use them. It may be possible in this way, to study
thc. physiological effects of such drugs on normal

<
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individuals. Howevér, under real life conditions
the same individuals would not use.the drugs and,
therefore,» would not be likely td be driving
while impaired by them. Moreover, the physio-
logical effect of the drug on the nonhabituated
user would be expected to be different from the
effect on the habituated dser.

Another feature of this problem is that both
drug users and heavy alcohot Users have differing
behavior patterns from those who- do not use
drugs. Waller (59) in his studies of the drlvmg
records of drug user$ noted that they" appeared
to have an lncreased violation’, frequerrcy whilesat.
the: same time, showed little or no increase in

“accidents. Whether the tendency to break laws was
a resuit of the habituation to &ug yse dr whether
the p}ocllwty to commit violations' preceded the.
use of drugs is always a significant issue. Thtre is
considerable indication that personality patterns
and behavjoral patterns of individuals who later
- become drug users are different. Therefore, experi-
.ments performed on nondrug users may provide

’

"interesting theoretical information, but may, or *

may not.be meaningful in terms of the potential
for drugs to increase the frequency of highway
crashes.”*
"Studies’ of the dnvmg rqcorhs of users and non-
'gusers suffer from theydifficulty just. mentioned,

namely, that many of the drug users differ in basic

personallty from nondrug users and, therefore
any differences in safety records may be related
to these personality differences rather than ta
. drug use. Waller (59) concludes that drug users
have more vidlations, but not more accidents than
nonusers. However,' the results obtained by
'Crancer and Qumng (19) and by ‘gmart and
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Schmidt (55) indicate that drug.users do haves,
from 1.3 to 2 tinges as many crashes as nonusers.

Epidemiological studies of drugs, in fluid

" samples from fatally injured drivers found up to

11% of.drivers to have some sort of drug in their -

systems. The proportion using drugs is directly

related, of course, to the number of drugs far
which tests, were copducted. These figures'can dnly
be useful if the proportlon of drivers using the
road and not involved i in crashes_, who have simi-
lar drugs in their systems, can be determined. To
date no such data are available, though the Na-
tional Highway,. Traffic Safety Administration,

DOT, is ¢urrently supporting an effort to gather

these data through a contract with the Midwest

Research Institute (35). Until such data are avail-

able it will not be possgble to determine whether

drug use is over-rcpresemed in fatally injured .

drivers. s

< -
Mulfiple Drug Use- C.

Nichols. (43) reviews several studies\ which
incdlude jnformation on bléed alcohol concentra-
tions in fatal &tash victims who were using drugs.
From thes&sti&dles it appears that, in the United
States, about half of. the crash victims who are
found to hse drugs in their systems also have
blood alcohol concentrations sufficiently high to
impair their driving ability. Thus, a sighificant
portion of any Urug involvement {p fatal crashes
could be. explamed through this corrglation with -
alcohol. This indication® of the role of multiple
drug use by fatally injured drivers is significant

when viewed against the tendency of the young .

user to be‘ a multiple drug comsumer.
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A recent study by Blomberg and Preussey
[8) is of particular interest as these mvesugators
'attemptqd to control for the socioeconomic and

" pérsonality . biases of drug users. Thgir study,
which included 1,562 methadone maintenance

. . * -
.
.

IV. Use of Diugs by Young Drivers . R

,
tries because: of the large gumber of .vehicles on
the roadways

Figure 14 presents the type of drugs, used in
" the pre-heroin period by thqse 1,114 subjeéts
who repprted using a drug befgre using heroin.

pauents included an in- depth interview covering® , The use off such drugs among those participating

the“driving history of the participants. Through

‘ t‘h&se interviews _they were able/to define fouy
. periods of drug use 1) a pre-drug pen.od prior
to the abuse of any type of drug except alcoﬁ'o]

2) a nonheroin period involving the abuse of non- ,

narcotic drugs, such as marihuana, 3) a heroin
¥ period while actively addlcted tQ heroin or some
other opiate, and 4) a methadone period wh

-l“s\ enrolled in a ‘methadone maintenanee treatméft .
! & program. ¥ K
v v Bgsic_ information on the group, studied "is

presented in Figure 13. As can be seen, the
average age for the 'initfation of drug use was
16.23 years. The nonheroin period lasted for ap-
pfoximately’ threc years, While thé median length
'5% the heroin period was five and one-half years.
Most of the, subjects interviewed had been on the
methadone program for just over a yedr whep- the
interviews werc conducted. A number’ of interest-

ing facts emerged from their stud§. In considering

these data, howcver; it shoiild be kept in mind that

. all the information presented in Figure 13 are

= ‘based 6n dnterviews with the subjects themselves'

o [ . and, thereforc, are subjected to the personal biases

of the individuals involved. .

From this figure it can be scen that the use of
drugs generall n before or contemporaneous-

ly with the

" to note that in the pre-drug and nonheroin period
almost twice ‘as many of the subjects of thxs
study wcre driving as held licedses, suggesting that
"_a major part of controlling drug users Who drive
““involves enforcing license requirements, a problem
_which is most difficlt in most industrialized coun-

ginning of driving. It is interesting .

in this study appeats to run from approximately
age 14 to age 18. The heroin penod appears to
begin in the teens and runs throug_h age 25 or 26.
It must be kept in mind that most of the individu-

those who had their use of heroin, interrupted as

® a result of law gnforcement action. Individuals
. whose use of heroin had not been detected would
generally not be avpart of this study. .
Of particular interest was the type ‘and amount

of dnvmg donc by these mdlvnduals during the
various phases of drug u$® The average annual

mileage was approximately equal to the national |

, average for the, pre-drug and nonheroin and
methadone periods, but surprisingly during the
, period of heroin use the average mileage \was
almost §0f higher than pormal. Over 90%\';;f

" the drug users, both for the nonheroin.and
heroin phase, reported that they drove immedi-
ately after drug use on least one occasnon\
In add:m_n, all the drug user groups reported that
a high proportion of their accidents had occurred

while thgy were “high on drugs" and that they

\had also received traffic citations while “hxgh on
“drugs” e e &

The, increased mlleage of the heroin users xs

of particular interest in relationshipyto the reasons,
given for drivinig. As can be seen from Figure 15,
during the heroin period the seasons for dnvxqg
varied significantly from other periods of drug
use. About A third of the heroin dl;lvmg was stated
to befor the purpose of procuring drigs. Thus,
much of the increased mileage reported ,during
thay period appears to be related to the problem

/s

als participating’in the methadone program were °
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Percent N
Used any drug before ) )
heroin . . 71 1114 .
< . Marijuana / 67 | 1
Barbiturates 41 m 633
Amphetamines . 36- N "L 562"
Cocaine. .. 31 . 490
Hallucinogens, 31 / 478
Deliriants | .16 251
Oth’r and ngnspecified | 7 108
‘Did notuse anj dig . .
"+ before heroin 29 448 |
Totals / - 100 *|1862°

.1“
\

. ;A Study of the Driving Recards of
v Methadqne Users; Use of Other Drugs Pnor .
td Heroin (8)

A«a ' '

supply. ' \ .

) To make these interview data moge meanmgful
an attempt was made to‘check the A

compare them with propriate con'ti'ol group.
In an effort to avoi
the socioeconomic background of the
in comparispn to the average driver, a s

of maintainin th{ heroin hablt Apparcntly, ‘con-
siderable driving was required to | find sources of

iving records

" of the individuals participating in this studyyand
%KE‘P

e problem presented by
rug user
ial con-

trol group Was developed by asking the*respon-
cee co )
. N AR :
N Perio IR
Primary Pre- Nom- \d\ =
Fturmse . Drug heroin H‘erf:m MN“
To and from : T i
work 2% | 21% | 15% . .21%
For work 12% | N9%°| 15% | -14%
Personal | 62% | 63% 32% 56%
To getdrugs | N/A 4% 36% N/A
"Other 5% |- 4% 2% ;}3%

Figure 16. A Stidy 5f the Driving Records of
Methadone Users; Primary Purpose for Driving
: . for Each Period (8)

-

+
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. dents in the study to name a friend or associate of
approxlmately the same age who dld not ‘ use
drugs. In this way the names:of:1,059 peers of the
methadone patiefts weré obtained. Using the
names of the participants themselves and the in-
dividuals in the:control group named by these re- , .
spondents, a scarch, was maflle of the files of the
Department of Motor Vehicles. This' search
.yielded driving Lgsprds for 718 of the methadone
sub]ects and 579 of the peer ‘control group mem-
bers. The distribution of the number of crasheg for
each of these groups is shown in Flgure 16. Ascan
be seen ‘from this figure there appears to be no sig-
“nificant difference between the drug users and the -
control group in the number of crashes experi-
enced over the five-year period covered by t{(
Department of Motor. Vehicles records.
A possnblc explanation for this lack of differ-

At
£<d

*Percents do not total 100 because many SUb]eCtS used more ence is that the drug users would have a much

greater tendency not to report accidents. Thi¢ ex- _
planatlon would scem plausible in light of the data
in FLgu:e 17. Tt provides the answers given to a

_ questio” in the intervlew: “Describe the main

thing on your mind while driving lmmedlételisg» '

after using heroin.” Thg Iargust proportion_of thew
responses related to being able to drive well .
enough to avoid’ being stopped by the police.
* There scemed to be considerable concern about
" bein *Lprchendgd by the pohccf' not so much for
fear f receiving a traffic. citation, -as for being
caught in poss:.sslon of ngrcotics. Thus, if #hese . .
drivers were in crashes l(?lé to be expected that
they would avoid calling? a policcman fo repert
the crash if they could do Sor To test the possibijl-
ity that this reluctance_to become involved with’
the police gould explain the failure to find a s1gn1-
ficant difigrence in crash involvement between the
control 4nd expenmental groups, the distribution
for injury and fatdhaccidents only was compared.
With the control groups, these accidents vgould be
fess hkcly to be uhdcr-rePorted since it is much
: nfore difficult to “avoid reporting an injury or fatal
™ crash. This test, howcver. also failed to show any
sngniﬁcant differefice between’ the control and the-
expenmental group. Thus, despite the, evidence
that drug users drive at least as much, and heroin
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" Rate Per DnverA Per Year

It is difficult to xplain, this result’particularly
when, according to'thosc interviewed, they did
drive while “high™ on drugs.’ Thus, the lack of

_crash _involvement canriot be explained on’ the

basis of the separation of driving from drug use.
One factor that may have been of signi can;e in
_promoting these normal driving records
" driving under the influence of drugs may have been
an increased compepsation in their .driving. As
indicated in Flgu?e 17 the herom users reported a
concern with being arrested. This concern may

have resulted inr a reduction in risk takipg through

more constrvative driving behayior. This in‘turn
may have held crash involvement to normal levels.

This ability to comperr;ate ‘for the potential
1mpamn& effects of ‘the drug on driving may be
8 sngmﬁgant factor in determining . whether a
“given dmg increases the crash experience of the

despite
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Flgure 16. A Study of‘he Drlvmg Records of Methadéne Users; Flze-year Accldent and .
. Conviction Rates Per Driver (8) . »

drug user. Alcohol a;;pears to have a tendency to |
increase belygo

erence and risk taking in driving
(22, 32, 33). This may accdunt for its greater asso-
ciation with crashes. It is possible that other drugs
which may be equally impairing to driving skill
may have less tendency to result in an increased
crash rate because the individuals under the in-
fluence of these drugs are able to.compensate for
“their impairment (s¢e discussion of myarihuana).

The penaltles for traffic offenses in the United
States are generally ml}d "The frequency with
which an individual is apprehended and con-_
victed is low relatives to the frequency with which”

_infractions are committed. On the other hand, the

United States is currently conductmg 3 major en-
forcement effort to control the ‘abuse of drugs,
particularly heroin. The heroin addict faces far

‘'more scvere penalties if apprehended than the

-
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normal driver. Moreover, imprisonment for the
heroin addict may mean loss of access to the
drug. Therefore, there is a motive to avoid contact
with the police. This enforcement effort may‘have,
"a serendipitous €ffect on driving safety The
possibility that such laws are important déferrents
to reckless_driving while under the influence of
drugs warrans further st‘udy.‘

A Study of Drugs and.Dri'ving by a Young
Criminal Population

Another study of interest by Moser, Bressler,
and Williams (37) covered a group of 1,889

These investigators had available to them results
of drug assays on urine samples taken immediately
following arrest and detailed questionnaire data
concerning drug use. For 977 members of this
group, it was also possible to get dnvmg record
data. Crash rates_as a function of drug data from
urinalysis is presented in Flgure 18. As can be
seen, those arrestees whose urine was free of alf®
drugs had a crash ratc substantially higher than

oin, or methadone. The small amphetamine posi-
tive group had a crash rate substantially higher
than other drug users or those who were negative.
However, this group was t0o small to permit any
great confidénce in this result. The relationships
between drug use and convictich for hazardous

Those arrestees usiig barbiturates, heroin, or
methadone had fewer or no more than an equal

.
- './‘

- Fear of accident 7__
Fear of getting stopped
Not drivingwell - - , 2
Ph{lsjcal discomfort ) ' *1 P
Other o 12
No response ( . .5

young men arrested for a variety of serioug crimes. -

. prisoners whose urine contained barbiturates, her- .

violations were similar to those for crashes.

Maip Thing on Mind ...

Driving well enofigh to avo!g bemg
stopped by the police .

Enjoying the high S )
Ngt caring about anything

Figure 17. A Stuq\yl'laf the Driving Records of
Methadbne Users, Main Thing on Mind of
Herom,User While Driving immediately
After Usmg Heroin (8)
I

number of convictions compared to those with no
drugs in their systems. Once again ampheta-
mines were associated with a higher conviction ~
rate. In additign to the objectivg evidence | provxded
by the urine tests, data on drug use was also pro;,
\gded ,by. the questionnaires. When these questlon-
naire data were compared to the ‘driving records of
the, arrestees, conviction rates and crash rates for ,
most drug users were found to be equal to or less
than nondrug users in most cases (see Figure 19)
(37). Two exceptions to this generalization were
psychedelic and hashish users for whom there was
a somewhat higher accident rate. Thus, the ques-
tionnaire data appear to parallel the chemical data

s

' t Drivers o Accidents :aza‘r({?us , " 9% With
. ..+ Drug Nuniber 'Percent of ‘ onvictions Clean
N g Tested Tests N Rate N Rate Records
v = . 4 Y . —
Negative to all 655 48.0 -338 .52 160 25 17.0
‘Barbitdirates 44.0 27 .26 261 25 18.1
Heroin | : \12 "35.0 34 .30 214 1.9 19.6 ¢
- Methadpne ™" . 25 41.0 7 .28 4% 1.8 16.0
Amphétamines - 18 486 13 .72 | 54 "a0 16.7
. Flgure 18. Drwmg Hmory Summary for Posmva and Negative Urine Analysis for a
. Sample of 2076 Young ¢ Cnmlnals (37)
© ' ’ 17, - - :
[ \ dc‘ ‘
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AY
- Hazardous
Drug Used Conviction Accident
‘ Rate Rate‘
Psychedelics \ 27 © 63
Amphgtamines 28 51
Tranquilizers . 2.% 49
Hashish 28 62
Cocaine 2.5 S-S
Barbiturates 2.4 ) 42
Marihuana 24 44
. Morphine 2.3 ,.45
Heroin =~ . 2.1 41
Special substances 1.7 g0 .M
Methadone . 1.6 .16
Nondrug users 2.7 .48

Fi.gure 19. Summary o'f Conviction and Accider#
Rates by Drug for the 865 Young Criminals
Responding to the Questionnaire (37)

indicating that arrestees using drigs do riot have
higher crash rates than fellow prisoners who were
not, using drugs. In evaluating this study, it should
be kept in mind that these data provide no control
for annual mileage rates. This may account for
the very fow accident rate for methadone users.

~\ quite recently, not ben undertaken. Currently, a

* Drugs and Driw"ing ina Un"ivérsitx Popula- -

tion .

In a recent investigation at a major Midwestern

_ uniyersity by Berg, et al. (6), blood Tmples were

collected and analyzed for drugs from students
_treated at the student health s¢rvice as a result

. of involverment in a highway fccident. Data for
this group were compared with drug “analyses.

perfornred on other students using the health ser-
vice for nonaccident-related reasons. This study,
while covering only a small group of crash in-

T volved student drivers, found no difference be-

tween the crash’ involved drivers and a control
group of 54 students in the use of psychotropic
drugs. The numbers involved in this study dre too
small to be given much weight. However, this
research supports the general picture presented by
the other studies which have been reviewed indi-

cating a general failure (o find a strong relation- >~ ment in driviny, skill. ,However, as Moskowitz ,"

ship between drug use and highway crashes.

v

9
i

Thg epidemiological and drug user-studies re-

viewed in this paper and elsewhere (30, 43, 59) ..
are in marked contrast to the*laboratory or experi-
mentally controlled driving studies such as those of
Keilholz (31), which have indiated a definite
impairment as a result of drugs and drugs in com-_
bination with -alcohol. These contrasting results
suggest that to the extent some drugs impair
driving skill this effect is overshadowed in real

life situations by the many other factors which
relate to crash causation. Conclusions regarding "
the. role of drugs in traffic crashes must, however,

remain tentative until more configrehensive epi-
demiological studies have beenngmpleted (35,

64). v

]
—

Marihuana and Driving = . °
Because of its relative popularity, afteftobacco
and alcohol, marihuana, the drug most widely used
by youth in the United States, has attracted
considerable interest in terms of its potential for
impairing driving performance. Unfertunately, the
detectipn of marihuana in body fluids is currently”
difficult, if not inipossible. Therefore, studies of
the use of marihuana by crash vié¢tims have, until \
.technique is being uskd by the Midwest Research
Institute (64) under contract to the U.S. Depart

cation of marihuana use by fataily injured driyers=—

is technique {nvolves’ washing he face[and .
hands of the traffic victim with alcohol an '
analyzing the washings for THC, the acfive in-
gredi?l in marihuana. This technique does not
proyide a measure of dosage level, nor dpes it eve
provide assurance that the individual himself ifi-

that the individual was in contact,with smoke f
marihuana. Studies using this procedure are, just .
getting underway. No significant data are yy(avai,l-/
able. ) . AN
“To this date .reliance must be placed upon "
laboratory experiments and questionnaire §tlidies'
of marihuana users. Laboratory/and drivipg range
studies under the influence ©f marihugna haye
recently been summarize /by Moskowitz, et al,
(38). A number of they studies have set:;élco-

R

Y,
s

/

7

hol as a comparison Arug. These studies suggest
that marihyana profluces less significant impair-

¢

-

points out, bethen' alcohp{ and marihuana, t
. /

!
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=-effect on driving depends upon the partjcular be-
havior chosen for study. Moskowitz concludes that
marihuana is a potential threat to drivers because
it impairs perceptual functions. Whether this im-
palrmunt actually increases Crashes is dependent
fipon the extent to which this effect is compen-
sated for by other factors. An answer to this ques-
tnon must await adequate surveys of marihyana in
fatally injured drivers in compdfison to drivers

-

. HAPEEEIVEE

Using the sam&pas'sing' test as in the Light and
Keiper. study, Dott (20) repeated their investi-
gation using marihuana. In this case it was found

.. that the “drivers under the mﬂucnw of ma.nhuana

;na?ie fewer attempts to. pass ‘and when passing
were less likely. to sp;ed ahead and coniplete the
pass-when faced with ap on-coming car. A similar
result for ma‘fjhuma and risk takmg was found by
Ellingstad et al. (22), Thus, it would appear that

using the road but not involved in crashes. marjhuana and alcohol have oppuosite efffcts-tpon
~ Ope indication that marihuana may be less  risk taking. Alcohol appears to increase risk tak-
significant in crash production than alcohol is  ing, along with the. gencral feeling of power and
provided by its apparently smaller impact on risk’  well-being, t _e;eby reducing the probablllty that
taking. Several studies have mdlcated that alcohol  the driver will compensate for any impairment of
Mincreases this risk taking in drivi ing situations (22,  his d'riving;bility produced by alcohol. The Ruari®
32, 33). Lewis and Sarlanis (32) made a study  huana user, on the other hand, appears to be less
of responses by drivers to traffic signals on a simu-  likely to t {(e risks. He can, therefore, be expected ..
lator. In this study, as the driver approached the o compc sdte for any deterioration in his capa-
intersection the traffic signal changed to an amber  bility dug to taking thg drug, or, whetheT or not
“caution™ light. The dnver was required to judge  cgnsciou qehpensatiahggg:rs the drug appears
whether to ‘come to. a.stop or whether he could  to prodyce a tendency to drive in a more conserva-
proceed through the intersection before the red  tive manner. Thus, the marihuath user may be
“stop™ signal canfe on. The subjects themselves less likely to become involved in a crash, Until ,
stated that they believed their driving improved  further data become available on the proportion
while they were under the influence of alcohol.  of mafihuana users actually involved in crashes,
However, the results demonstrdted that they made _much, of this must remain speculation. HOWchr,
serious errors in judgment and took more risks. Jlﬁcrcncc in risk takmg attitude appearing
Similar results wcre found by Light and Keiper  in t ese studies emphasizés once agaip the signix,
(33) in acar passing situation. This study covered “fical ]cc which attitude and risk taking play In de-
passing behavnor of drivers on a simulated two-  te ining whether a given drug will produce an
lane road “The driver was forced to make a deci- lnc.ease in crash potential. Both alcoho! and ’
sion as to when passing was safc and once the  mdrihuana impair driving skill, but the hazard ~
pass was started whether it should be confinued  asgociated with alcohol appears to be significantly .,
when a cargapproached from the opposite direc- - greater because of the type of mood change it
tion. With alcohol the subjects made more deci-  pfoduces. The indications that amphetamines are
* sions to complete their pass in the face of an on- ssociated with a somewhat increased ¢rash in-
coming car. As a result of taking this increased olvement (59) may result from the tendency of
risk, they were involved in more simulated sers of amphetamines to take increased risks,
c‘::?hes This type of risk taking under alcohol . /as much a$§ by any impairment in skill which o
alsoconfirmed in a study by Ellingstad, et al.  {these drugs produce. o [
(22). . .
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The rble of gléohol in crashes has been sum-

" marized in a number of national and international

" publications; U.S. Secretary of Transportation

‘ (50); British Ministry of Transportation (3); The

Nétherlands Institute, for Road Safety (§7);

Ameérican Medical Association (4); OECD Repdtt

by Goldberg and Havard (26). In addition a

spec1a1 issue of the Journal of Safety Research

* (Perrine, Ed. (45)) has been devotéd to a review

. of the alcohol and drug literature in rclatlonshlp
it to dnvmg :

The evidence-for the relatlonshnp between alco-
'hol and crash involvement rests on a number of
. well-controlled studies which compare. the inci-

dence of alcohol in drivers involved in crashes with-

the incidence of alcohol in drivers using the roads
at the samé times and ‘places who are not involved
.+ in ofashes. A-series of such studies has been con-

X}

ducted in the United States, Canada, Czechoslo- ™

.'vakia .and in France, beginning with the study of
* Holcomb in 1938 and continuing on up through
- 'the studies of Perrine et al, in Vermont in 1971
-(28, 56). These studies have in common the fea-
ture of being “case controlled.” That is, for each
e :case, blood alcohol }Ivels are available, not only

N ¢

. on the aécident vic m but also on uninvolved

\\‘ . drivers using the -réad’ at the same times and |

p'laCes ‘where: crashes have ocqurred. The data for

. \unmvohzcd ‘drivers are collected through “volun-

T .tary roadside surveys” (464 56) in which drivers

Ngooared :equested to, voluntarily, provide a breath
SN sampie«for analysw foi' alcohiol.

\\->

" These “casé ccmtrol" studies permit the ca%ula'
tion, of the relamfc risk of t ing on the road at

Any, given blobd “aldohol. concentration. The speci-

., fic formula for aew]ogmg relative tisk curyes has

* " been desqnbc& by Hurs; 128) and involves™ thb

companson of. th\s frequcncy with whlch ‘crashs

mvolwd dn‘vet} demohstrgtc h gm;n blood aIc‘o
IS

Alcohol in Relation to Highway Safety

[ 4 .
!

hol concentration in comparison to the frequency
with which nonmvolved drivers present that same
BAC level. Hurst (285 has cal¢! ed crash risk
curves for each of the “case c tol” studies.
These are presented in Figure 20. As can be
Seen, most of these curves are relatively flat from
.00% to approximately .06% BAC. From

, that point on they begin te rise relatively steeply,

indicating af increasing risk with increasing BAC
levels. These curves describe a rough “dose-re-

. sponse” relationship, for tHe effect of alcehol in

producing crashes. Most of these curves take the
expected form for dose-response . relationships.
There is little apparent effect at low dosage levels
(below 0.05%) and an accelerating . effect from
that point on. Such dose. response curves provide
the best evidence for the role of alcohol m the
causation of traffic aécidents. .

The evidence becomes even stronger-if we look
at the issue of-crash responsibility. Unfortunately,

the methods, for determination of driver respon- -

sibility are generally crude and subjective. In
single "vehicle crashes where only one driver is
involved, that driver is generally assumed to have
been “responsible” for the crash. Multiple-vehicle
‘crashes present a more difficult problem. Hgw-
ever, it is frequently possible to usc the investi-
* gating offifer’s estimate as a rough indication of
responsb ity: When_ the relative nsk curve is
limited to .responsnble drivets the correlation be-
tween crash mvolvement and BAC is even mord
striking, as shown i Figure 21. This graph from

Hurst: (28) presents data from ‘thyge studies of |

respons;ble drjvers 4nd one study for which suf-
ficient data on nonrespohsnble drivers was avail-
able to permit drawing a “dose‘rcgponse curve.

The curves for responsible drivers rise. sharply’

from 10% BAC "whereas the curve for non-
responsnblc drivers i$ relatively leveli ang shows

httlc if any effect ftom alcohol use.

-
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A 4 P P, Such doge-response curves provide the best
“of- (3305 Erashes . : evidence; for the role of alcoho! in the causation
U\‘  of Ov +Q Grand Rapsata of traffic accidents. Of particular interest to the
’ e 1880 Geaches resent report is the issue whether these dose- s
. 20} O~ Manhattan Data - pres l’ch isthe i as:o |
- L 24 Fatal Crasbes responsg curves would be’ dlﬁ'ercnt for teenage |
,6\.' 2 Y, Vermont Data as compared to older drivers. Separatc curves for |
3 ol -, . 75 FaulCrishes - |
Iy * 8 o i different age groups have not been calcnlated but "
23 a
5y there is some evidence.available ‘on the relative- e
5. * exposure to alcohol-related ctashes of drivers of ‘
£ vapious ages. The 'relative lLiability .of young '
& . drivers to crashes, holding alcohol constant, has !
‘, also been calculated. These data are discussed |
. in the next section. 1
. ‘ |
D bie O . o
1 (3 1 i 1 [N . 1 ) ‘
. 027 04 06 08 .10 .12 'M> .16 1B\ .20 . , . )
. BAC % {W/V) of Drvy ,, ’ . -
- Flyure 21. Driver Responsibility and C;ast} ‘ p ‘. ’ -
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" VI Ar&{ eun'g Drivers Overinvolved ig Alcoho!-Rélated Crashes? .

e \d
4 t. .&, *

The central _question for thls papcr s whether *

young drivers are ovemvofVed in alcohpl and
drug-related crashes. 'I‘l}&qlkestxon is more subtle

;- than it appears on its face and must be considered

in two parts. The first issut* is whether young
dnvers are, overly exposed to crashes in which
" alcohol or dtugs play a role and the second issue

is, given equa) exposure, does, 3 given level of the .

drug in the body producé a hlghet Iimpairment of
driving in yopng drivers than in elder drivers.

As already'noted, use of druf§ other than alco- .

hol and tabacco appears to peak in the carly twen-
ties. Moreover, maximum ube of certain drugs,

such®as matihuana, ma¥ occur in the late teens.

Finally, young drivers are more likely to be mul- .
tiple drug users. '[hus fa given drug has an equal -

effect upon all persons who take it, but if" more
young drivers use t.he drug, then the natural conse-

gtcatet m.volvement in drug,re}ated crashes.

) . Y

-

Aside from the amoint of dmg,use itse]f, ex-
posure is also,a function of the extent .with which

drug use is coupled with driving. At the present

time, there is relatxvely little information on this
question., However, conslderable inforfation is
., available on alcohol. Alcohol is primarily used in
evening and nighttime periods, with the result,
that most alcohol- related crashes occur in the late’
. afternoon and eve g. .This-is dramatxcally illu-
strated ip Figure 22 whlch compares crashes for
which the mvestxgatmg policemen judged that the
driver had been drinking, with those for which the
policemen made no notatjon regarding drinking
(23). As can be seen, crashes’ involving drinking

drivers peak after midnight each day of the week.
There is some evidence. that on weckends the peak
ocgurs shghtly later than"on we days Even
more striking is the increase in crashes in" which

« 7quence of this increased exposure should be the driver has been drinking, on Friday and Satur-
- day. evenings. These. relationships between hour of
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‘'periods for alcohol-related crashes

.. . .

4 LI ry .
the day and day of the wedk ia which alcohol-
related crashes occur have been tonfirmed in a
number of studies and are fully in accord with
expectations from what is known of the drinking
habits of Americans.

This time patferning of alcohol-related crashes
is significant ‘for. the young drivers because sur-
veys of drivers on the road during the peak
riday and
Saturday nights) indicate that young male drivers
are more likely to be found on the roads at these
times. The data shown in Figure 22 indicate that
approximately 50% of all crashes occurring in the
4-hour period between midnight and 4 a.m. are
found by the police to be alcohol-related. If, then,
young drivers are on the ;oads. at these penods
more frequently than their proportion in the
hccnsed driver population, these young drivers
are more likely to be involved in “alcopol-related
crashes. This is true, whether or not they have
beep—drinking themselves, since by chance alone
their probability ofbeing involved in an alcohol-
related crash between midnight and 4-a.m. is one
in two; whereas, if they are driving between 8 a. m,
and 12 pm,, their chance would only be one in
twenty Any driver on the road late_at night is
more likely to be involved in an alcohol-rclatcg'
crash both because he j Js more likely to have been
drmkmg and because he is ‘more hkcly to bc the

* “innocent” victim of a drmkmg driver.

Several studies have suggested that young
drivers drive more at night than other age
groups. This appears to be supported by the data
presented in Figures 23’ and 24, which present re-
sults of surveys of nighttime drivers conducted at
seven different communities within the Ugited
States* These surveys were conducted as part of the
evaluation program for special community action

" programs in alcohol and highway saftey being

sponsored by the U.S. Department of Transporta-
tlon (42). As a by-product of such investigations,
it is possible.to determine the characteristics of the
drivers using the road at any given hour of the

Jday or day of the week, provided the sample is

properly selected to reflect the tlme and geo-
graphical locationr of interest.

Since the Alcohol Safety Action Projects for
which these surveys are used as an evaluation
tcchmquc are directed primarily at reducing the
number of drivers on the road at high blood
alcohol concentrations and thereby reducing the

within the time period of 7.00 p.m. to 3:00 a.m x\: -

-
.

number of drinking-driving crashes, emphasis in
these investigations was placed on nighttime and -
weekend drivers.  The minimal requirements
placed on each project were to sample drivers on
Friday and Saturday nights-between 7:00 p.m.,
and 3.00 a.m. By emphasizing these hours it was
expetted that the surveys would reflect the largest
proportion of drinking drivers. If any changcs .
occurred in ;he numbers of drinking drivers .
throughout Yhe life of‘the projects, they would be
most likely to show up ft those periods when
drinking drivers were most frequent. Because the
ultimate criterion of interest Wwas alcohol-related
crashes,. the projects were mstructed to cho ¥ s
the geographlcal location of their survey based. oxg\g\

the locations in which fatal ob,serious injury
crashes had occurred. While these gencral require- .

, ments were placed on the pro;ects, onsiderable

latitude was pérmitted each site t ac;Q modate,
_to local conditions and réqulrements Thas, the
“surveys summarizéd in Figure 2 are not all gim‘\tly
comparable. However, every site includes tes
taken on Friday and Saturday nights and7all.- é’xp

r‘wu

Some variation does appear from site to site in.*
the proportion.of drivers in éach age group,JSpL m\* .
the general uniformity of the findings is striking. -
While just under mine percent of the drivers ®
licensed in the United States in 1972 were under '
the age of' 20, the mijnimum frequency with
which any of these surveys encountered drivers >
in this age group on the road in the evening was
11 percent, while three projects found over 20
percent of their drivers to be m this age range.
From the data prcscntcd it ‘appears that drivers
under 20 are eftcountered on the roads at night
about twice to three times as frequently as would’
be expected from their numbers in the licensed
population. Drivers in the 20-29 age group are
also over-represented in the nighttime driving
population by from 50 to 75 percent. Drivers in
the 30-39 age group appear to be encountered
Just about as frequently as would be expected
from their num?ers in the driver license files. The =

groups above 40 appear to bé under-represented,
particularly the/elderly over 60 who are found
from one-third to onefoyrth as frequently as
would be expected from the number of driving
licenses they hold.

Since these results are assembled from widely
dispered geographic communities involving both .
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. " Estimated Ljcensed | . ’
H . — . | Sioux South Kansas _ San . .
Reference Dr:v»ers inUSA | Vermont Crnclnnatl City | Dakota | City |Antonio’ Albuqtq:rq.ye ‘
. ;972 . .
Under 20 8.7* 209 146 | 24.2 259 | 110 ] 155 19.3
20-29 . 25.2 42,9 36.5 |[347 |y 343 | 369°| 446 41.8
30- 39 82, 28 186 |148°| 150 | 208 | 175 17.6 '
40- 49 17.7 13.2 151 | 124 125 M 149 | 14 122 .
50- 59 15.1 7.2 104 9.7 % 12.0 77 | 67 ,
60 & over 15.1 29 4.8 4.4 ) 44 | 33 24 v
Total 100.0 99.9 | 1000 |99.9 | 1000 | 1000 | 1000 | 100.0 ]
\ ~Number | “118 Million 5622 644 793 814 986 | 634 | 863 ;
. . - ’ K 4
Pfopoftion —&f N . < <
. of males 55.7 - 83.7, 796° 1806 | 821 | 80.7 | 865 79.4

1
* All figures except *Number* are in percentages of column total

Figure 24. Age Distribution of Nighttime Drivers Using the Road but Not Involved in. Crashes in Seven

3 , -y
°

: U.S. Communiths Y971 72 (62)
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*"trban areas, such as Cmcrnnatr and Kansas City, *Males - under 20 constitute 19.5 percent of

and rural areas such as the State of Vermont and
the State .of South Dakota, thcy seem to provide

convincing evidence that young drivers do indeed ‘

drive more in the evenmgs than would be expected
from their numbers i m the driver hcensed'popt;la-

proportion of licensed drivers for that age group.

2831‘ . . \/

the daytime, crash population and 8.9 pefcent of -
the licensed drivgr population. Thus,driv under
20 are found 2.}9 times more frequently in the
crash group than would be expected from the
proportion of the licenses they hold.

4 " tion, | — As can be sten from these graphs, teenage'males
As shown i m Figures 23 and 24, the proportion _ and{females _are over:repre%ented in the crash - .. _
- of males among licensed drivers in the U.S. is ]ust po atroJ] for both nrght and daytrme crashes,
under 5§% On the other hand, the peoportion of  The extent of that over-replesentation is approxr-
males in the nightfime driving populatron meas-  mately equal for day and hrghttrme crashes. - The .
. ured at the seven sites summarized ify the table sprcture chapges quite dramatrcally, hoWever, for "
varies between 80 and 86 percent. This, of tourse, the 20-24-year old group. Here, both males, and «
ig.not surprising. The cultural pattern in the females experiefice about the number of daytime*
-, United States results in the male dnvrng toneady  crashes that would be expected for their frequency
- all social srtuatlons in the licensed® ‘population but both are over-rapre-
THe consequences of this exposure pattern are sented in nighttime crashes, For the age group 25-
. ingdicated in Figures 25 and 26 which are based bn 34, both males and females are underkepresented
data prcsented.in Figure 27. Presented in these  in daytime crashes, and are represented in night-"
* figures’ are the proportion of fatal crashes *for time crashes approxrmately equal to that to be
males and females in 1970 as compared to the expected from their frequency in the driving popu-
Proportion of males and females in the licensed * lation,
dnver population (41). Two curves are presented From age 35 through ‘64 botb males and fe-
’ for each sex, those crashes that occurred during males are undér-represented in both night and
. the day and those that occurred during the night. daytrme crashes. The elderly, these over 65, ,ap-
: The figures plotted are the proportion of crash-m- , Pear fo be over-represented for, both men and
"f volved drivers in"each age group divided by the women in daytime_crasheg ‘and. for women .in

nighttime cras'hes The over-representation s

o
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greater for daytime than for nighttime crashes.

30

e d *
This may be related to exposure. As.noted pre- . 'B _0—0 Noncrash Group of Night
- viously (Figure 23) drivers over 60 are under- g T ";‘:‘J:;Zlfgw b
represented™during the nighttime hours. o group of Night Drivers |
As indicated in Figure-22 the period of highesy 5 19631970 (N=2497)
fréquency of alcohol-relateqf crashes occurs.just o |
following midnight. Relatively little data are avail- & N
able to contrast the frequency by age group in
early evening versus late evening. JHowever, Fig- ' Senm e 0 s G515 55 6,,
ure 28fbrovides some data from the survey in Age Group
Albuquerque, New Mexico (2). As can be seen, Figure 23 Distribution of Single. Vehicle Crash and
-there is some evidence that the 20-24, age group Non-Crash Night Drivers by Age Group (15) .
is more frequently found on the rgad betwegn ~
. ~1:00, and 3:00 a.m.; than between' 7:00 and lishments. Thus, it is Lo be expecltc:id thatlvo;!mlg
9:00 p.m. While at thebsame time, there o drivers may appear to be overigyolved in alcohol-
P e Seems related crashes in relationship to the number
be a significant delrease through the' evenin P -
gn g g ;
of licenses they hold, without necessarily being
hours -t the number of drivers age 30 or above. : ¢ alcohol, b
Drivers, under 20 appear %o be about qqually « more sensitive to impairment from alcohol, but
rathcr because of their style of life which mvolves -
represcnted at each hour in the early evening, tate more driving following drinking,
.’;cvemng, and early moming heurs. The data presehted to this point demonstratc
Thus. the pattern of driving exhibited by young w00 voung drivers are over-represented among
male drivers who do more recreational ‘drivi K those c}'rivers using the roadways at night and-
weekend nights is likely to involve them in alco- among_those drivers ‘involved' in fatal crashes -
hol-relatedsrashes quite aside from the. extent at night. The question arises_then whether the
to which. these drivers use alcohol themselves: In - over-representation in nighttime crashes is pro-
this case their involvement is a consequence’ of portional to their over-representation in th popu- o
. the type of driving they do rather than a special D lation at risk during nighttime driving. Carlsong
sensmvny or lability -to alcohol itself. While ™ 14, 15) *has dooked directly at this issue by com-’ )
older dnvers may actually drmk more, they may panng r{oak,ﬂe’survey exposure data with the
do’théir drinking in circumstances which do not frequenty offatal or severe crashes by age group
require driving” following heavy  drinking. Fof  These are showr in Figures 29 and 30, These
~-example, - older, drivers* may do more of—their figures present the results of two studies by Carl-
drinking in -their own hoes." Teenagers are  gon. of nighttime drivers in Washtenaw County;
generally barred from. ‘d’nnkmg in their own Michigan. As cayj be seen in Figure 29, the pro-
hgmes. DaUng.generallanvolves visits to dance portion of single pehicle crash-involved drivers is
halls, night clibs and othemcolmmerclal estab- é . . ,. .
a L — — 100f , —-Weughted Occurrence in _|*
79 |1012 13 Estimated,lieensed 90k, ¢ . N ogﬁ:'s:h&c’rgns;::"
. g . o et ==t Si i , -
Age . Drivets in U.S, § sof- . J,ngss -May 71 (Exclud: || ¢«
) p.m. | p.m. .a.m.‘ .. in1972 - 5,0 AL ing June-Aug) >\ *
———— A, B N
15-19 [ 17.0 ;{.4 185 8.7. -} ‘ L
20- 24 22,1 22.7 | 31.9 13.6 §aof *
25-29 | 17.3] 16:1 | 156 11.6 &30k 4
Above 30 | 43,6 | 38.8 [ 34.0 66.1 0 r
- ® 0}
*Figure 28 Propornon , of Privers in Each Ago Group N A
*+  Using the Road but Not in Crashes as a Function of Ly W éf.v:fA" Fwan s 30 s
Time of Ninht in A|buqmrquc. New Mexico (Figum Figure 30. Distributions of Wuhtenaw County \ .
: in percentages of column totals. Total of 863 drivers Drivm in Single Voh:cjo c\mhes and, ' .
«  interviewed) {tee p. 51, 2), in Noncrash Population (14) N (
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almost identical wi proportiorr of nighttime ~ *[ : - i I
«rivers stopped in roadside survey for each o . N
age group beginning with age 21 and above. Only :E (A} % of Drivess Irfvolved 1n Fatal and
for drivers from 16-20 do the qxpoﬂure and crash C Severe Crashes\- 1971.
curves part. In Figure 29 this age group repre- g {B) ™% of Drivers Inigrviewed in Survey
_sents 30 percent of the crash population but only ~ “F :
" 20 .percent of the exposed population of night  "[ o
- - » 12~
- drivers. Another example of a similar curve was ‘:-
presented in & report on the roadSIdc survey con- £ I
ducted by DOT Alcohol Safety Action Project in .F )
New Orleans, Lounsnana These daf® presented in ' s . !
Figire 31 compare the proportion of dnvers in .5 (8’,
each age group gtopped in their roadside survey. PY T S TR Y T VS M S W S |
, with the"percgnt O drivers by age group involved g il _’:’s N e Gup M el 6 A
An fatal and severe crashes for the SAME YEAT.  swmves A Kiase  Baoen 4 oo st G New Qriears Resdice Suvey Mo [ An Araiysn o
. . Or nkemg Drrvers. Data Industrees. Inc 3972 Avariafie from the Otfuce ot AWCoonlmmn.
« NHTSA Wagungton DT
L]
. ' Figure 31. Comparison of the Age Distribution of :
. v ] . Drivers on the Road at Night and Drivers in Fatal : |
. ’ . ) ~and Severe Crashes ’ .
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VII Comparlson of ‘Exposure Estimatey for Young Drrvers g

There are two major approaches that habe
been used to estimate the exposure of drivers. One

involves questionnaire data from drivers. These
questionnaires attempt to get at the total miles

. driven by nftans of a number of different ques-

tions which can be cross-referenced and com-

*pared to improve the accuracy of the estimates

obtained. 'In general such estimates have tended
to indicate that teenagers drive less than older
drivers. An examplek)f such data is provided in
Figure 32. These dath are taken from a study by
Walker,; et al. (62) ia North Carolina.

The second technique is the “Induced Exposure
Method” (16). In this procedure the frequency
with which drivers in each age group are involved

“in crashes for which they are judged not re-

sponsible is bsed to estimate their exposure, The
assumption being that nonresponsible drivers rep-
resent a random samiple of the drivers on the road

~at the times and places of these crashes. A number

of investigators have attempted to estlmate risks
for_various dffving populdtions by this method.

by Three Dlﬁerent Methods oo

t *

-p.resented’ in Figures 33 and 34- The first set of
graphs compares the relative exposure by age
group for males and females for passenger car

.

crashes occurring from 1.00 a.m. to 4.00 a.m. on

weekends in urban areas. Exposure index as cal-
culated by Cerrelli involves the percent of inno-
cently involved drivers in each age class over
the percent of licensed drivers in that age “class.
As can.be seen, male driver exposure levels are
greater than one for all ages below the 35 to 44
age group. Above this level the relative exposure
is below one. In drivers over 64, it is approxi-
mately one-fifth the exposure which would be
predicted from the numbers in this age group in
the driving population. The exposure level of male

_ drivers under 20 is approximately one and one-

half times the expected level. This climbs to three
times expected levels for the 20-24 age group and
then falls off again rapidly. .

It Jsuntercstmg to note thé difference between,

‘male exposure levels®and those for female drivers
for the same age groups. Female nighttime expo-

L]

One of the most detailed of these studies is that  sure estimates are (at their highest) %)out half
by Cerrelli (16). Two graphs from his study are of what would be expected from their ptoportion
. NN 4
: Miles Per Week . ,
Sex| A% under [ o] o] 10t [ 200 301 | 501 | 751 | over | M| Mean | SE
S| T 0TS | 200 | 300 | 500 | 750 | 10001000
T M | 25ortess 5% | 20% | 23% | 20% | 7% | 1a% | 0% | 0% "% | 56 164 | 24 7
M | 26-40 . 2% 7% | 1% | 30% | 12% | 15% 6% | 2% | 5% | 83 264} 29
M |41ormore | 0% | 17% | 20% .-} 20% | 13%.| 8% | 6% .| 4% | 3% [152| 220°| 21 .
F {250rless | 8% | a4% | 24% | 15% | 7% | o% [ 2% | o%'| ox | s8| e5 | 14
F {26-40 1% | 30%) 25% |27% | 8% | o%|o% | o% ["o0% | 77| 94|10
F |41ormore’| 12% | 42%°| 20% | 18% | 7%| 1% | 0% | ox | 0% | 86| 81 ] 10 .
T "X
F(gura‘32. Miles Driven PerWeek by Age and Sex (62) "', °
oo ) 33" '
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in the population. The second two sets of graphs
"present data for weekdays from 10.00 a.m. to 1.00
p-m. for urban areas. The difference between the
weekday and weekend night graphs for male
drivers is striking. The high peak in exposure for

, the 20-24 age group does not occyr. The daytime

exposure for the undcr 20 age group is approxi-
mately the same as for the, nighttime data, but at
all other age periods through age 44 it is less. The
exposure level for women is about equal to what
would be expected at each age group for their
number in the licensed population. Both curves
Have somewhat U-shaped charactets, with in-
crelised exposuré ogcurring at younger and older
ages for daytimt driving.

Figure 35 provides a comparison between ex-

gosure estimates calculated by Cerrelli from the

""data in the Natignal Accident Summary File, (41)

with roadside survey data from the City of
Albuquerque, New Mexico (2). Since the Al-

fbuqucrquc. sfrvey data includes bSth men and

.women, . the proper comparison is wnth the ex-

*
. 4 v ¢ ]
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- Figure 33. Induced Bxposure in Nighttime Driving as a Function of (16)
- ? ~

7.00 p.m. and 3.00 a.m. When the proportion of
each age group interviewed in the roadside sur-
vey in Albuquerque is divided by the. proportion
of licensed drivers in the United States for that
age gréup (from Figure 27), the curve shown in
Figure 35 is generated. This, in turn, is compared
with the Cerrelli curve. As can be seen from these
two curves, the Cerrelli exposute estimates run

_slightly higher at all age levels than do those from

"a random sample of drivers exposed to

posure estimates provided by Ccn'clh ‘Tor pas-

senger cars in urban arcas during mghtnme, on
weekends (16, p. III-55). The Albu uerque road-
side survey was cpnductgd in the gxty of Albu-
querquie on Friday and Saturday nights between

the roadside survey data. However, the cor-
respondence between the two curves is striking, .
" A number of reasons can be advanced for
the Cerrelli exposure index curve falling above
the roadside ‘survey exposure curve. The in-
duded exposure index is open to the criticism
that the nonresponsible population ¥ vehicle
crashes is not truly blameless, and therefoge not
ese
crashes. To the extent that the nonresponsible
drivers are not truly innocent, then the induced
exposure index would bs;expected to be too high.
It should be noted that roadside survey dath
‘avoid this criticism, The survey populatxon are
truly nonconfributors, at least at the time meas-
ured, to vehicle crashes. Therefore, assuming good
samphng procedures, they dog€present a random
sample of the population, using the road at times
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and places of crashes; The comparison of these
—two methods of measuting exposure suggests that
the induced exposure méthod is more realistic than
.. the questionnaire meth{&d, ‘but that it does, as
would be cxpccte_d, oVer‘estxmatc the exposure

.
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because of the inaccuracies in properly assigning
fault (or perhaps because even innocent victims of
others contribute to the crashes by failing tq take
proper evasive actiony,

Thus, in contrast to questionnaige surveys of
the exposure of young drivers, induced exposure
studies and roadside, surveys indicate that young
drivers are more exposed to highway crashes than

. are older drivers, at least on weekend evenings.

However, one feature of this conclusion should be

kept in mind. The common understanding of the -
erth exposure is that it refers to.conditions ex-
ternal to the driver. That is, those factors entering
into crashes which relate to the roadway, the
traffic, and environmental conditions, and perhaps,
to the condition of the vehlcle which the individual
is using. However, it is possible that the drivers
who use the roadways at night differ in significant
personal chiaracteristics from those who use the
highways in the day. If so, part of.this increased.
.CXposure is rclated\to pcmonal characteristics,
rather than being entircly a functlon of factors

>

: outsnde the driver.

) =emime= Hazard Index ' -+



‘: VIL Accident Liability Under Alcohol.as a Function of Age

A separate issue from the question of cxposure
just discussed is the issue as to whether given
(1) equal dhvmg exposure and (2) cQual drug
use, the young driver is more likely to bécome
involved in a crash than his oldes Counterpart.
No data are available with which to equate driving

\ofage with the greatest effect occurring for
younger and older drlvers -

These data suggest that when. both drlvmg
cxposure and alcohol consumption are equated,

- young drivers as well as elderly drivers are mote

likely than their middle-aged, counterparts tQ be-

exposure and drug consumption for- drugs other «mcomh involved in crashes. These data are com- .

than alcohol. Howefer, there are data available
on the relative liability t a]cohbl as a function
of age. .
The relative probabnhty of crash qulvement as
a function of agé and BAC level is presented. in

" Figure 36 with data taken from the Borkenstein

Grand Rapids Sthdy (66). In,it are analyzed the
data for crash and noncrash involved drivers as
a function of aﬁc and BAC. When “accident
vulnerability™ (crash involvement as a function
of exposure) is plotted against age, a U-shaped
curve results. “Accident vulnerability” in this

. figure corresponds roughly with Cerrelli's (16)

hazard index in Figures 33 and 34. As this set
of curves indicates, at zero BAC 18 and 19 year
olds appear to have a slightly greater accideqt
vulrierability than those between 20 and 65. In the
70s the driving nsk rises slightly again. The

. presence of alcohol seems to magnify these trends.
~ Even low levels of alcohol betwen .01% and
- 04% significantly increase the accident vulner-

ability of the 18 and 19 year olds and those

- over 70. However, this level of alcohol seems to '

cause little increase in accident vulncrablhty~ for

. drivers between 20 and 65, At BAC levels between

05% and .09% the 18 and 19 year olds are
even more impaired. In this BAC range there is

"some evidence of slight impaitment at all age
‘levels, and increasing impaet again for drivers .

over age 70. Alcohol has a major impact on ac-

, cident vulnerability' at BAC levels above .10%,

but once again these levgls appgar to bé’related

‘pcllmg in their correspondence with our natural
expectations. The young driver, being less ex-
pgrienced: and- being more emotionally. labile and .
therefore being more prone to taking risks, would
. be expected to have a higher crash rate, with or

, without alcohol. At the othcr'cn.d of the scale the
., elderly driver is more likely to have some de-

terioration in his physical capability and therefore

we would expect a higher ctash involvemént. The®

use of alcohol exacerbates these trends. Its ap-
parent cffect is to accentyate the weaknesses that
are already present, so that its largest effect is
'upon those segments ‘of “the dnvmg population
whose normal hazard index is highest and least
upon those whose sober crash liability is lowest.
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Figure 36. Accident Vulnerability as a Faction of
Age and BAC in Men (36) -




Wc must howcyer, be cautious in makmg such
interpretations of these data. Too little is known
. ‘about-the direct effect of alcohof.on individuals . -
at either end of this scale. For example whether
alcohol has a greater effect on the young driver
because he lacks z.xpz.rlcnce m driving or Because _
he lacks experience in drmkmg or both has not
been determined. There is, however, ‘some in-
formation on this issue growing out of the same
Grand Rapfds Study, Hurst (28) has calculated
the relationship betweén drinking experience and
accident liability. These data are presented in Fig-
ure 37. In addition to the breal’h test, Borkcnstc;n
and his co’workers were able to collect a sfrall.
amount of information on the drinking and driving
habits of the individuals participating in the
survey. From these data it is possible to construct
“dose-response” curves for the relative probability _
of crash involvement at each BAC for individuals
who reported that they drank “yearly or‘less fre-
quently,” “monthly,” “threc times a week,” or
“daily.” As can be seen from the ﬁgure, the -
relative probability of involvement in 'a crash
rises mnch more steeply for individuals who re-
* port they do less drinking. Thus, at a- BAC of
.06% , théi l}ld\mdual who reports he drinks “yearly
or less” has \a\ six times higher risk of crash
2l \ .
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Figure 37. Increase in Risk of Crashes With BAC far
Individuals Who Report Differing Drinking
Frequencies .
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N mvolvemcm than at._zero BAC w}nle the ddily
drmker at .06% BAC has barer doubled hlS
.tisk level at zero BAC.

Thus, there.appears to be. the cxpected Tela-
tionship between the amount .of cxpeucnce with
alcohol ahd the probablhty that a given level of
alcohdl will, result in suﬁiment impairment to
produce a crash. It is probable that teenage
drivers consume alcohol somewhat less frequently

-

¢
and. in lesser amounts. than older individuals.

Stugln.s of drinking patterns in the United States
indicate that drinking normally begins around
age 17 or 18 apd that the quantity cqnsumed in-
creases until a maximum is reached at-an age

betweed 30 and 40. A part of the explanatlon, '

therefon., for increased liability of young drivers”
'to” crashes at a gwen BAC level ‘may be their
lack of experience with alcohol.

It is important to keep i in mind that there may
be many other risk factors confotinded the
reported drmkmg frequency. As ‘indicated in
Figure 37, daily drinkers have less risk at zero
‘BAC than do yearly drinkers. This must be due

to socioeconomic and other factors.related to ex- .

posurdy T¢.is probable that a portion of this effect
is due to age, with the less frequent drinkers being
represented at both* ends-of the age contmuum,
where as indicated in Figure 36 there is an in-
crease in crash vulnerability even at zero BAC.
However, the extent of the difference 'between

self-reported drinking.frequencies tends to Increase

as the BAC increases. Thus, the difference in
risk between the yearly drinker and the daily
drinker is much greater at .06% than at .03%
or at zero BAC. It would be ‘expected to be

greater still at .09% -except that there, were too .. - '

few yearly or monthly drinkers at this BAC level
in the Grand Rapids ‘Study. Thus, as Hurst (28)

points out, at higher BAC levels the relative prob-

abilities of crash involvement given in Figure
37 aréynot as high as would be true lf drivers

with low drinking frequencies were present at

these hlgﬁ BAC’s. Since yeasly or monthly drivers

rarfly obtain BAC's above .06%, ‘their relative

risk does not enter into the overall risk curve
at BAC's above this tevel. .

5
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.. higher “Tevels ;s even less frequent,

. The basic drinking pattern of drivers has gen- '

erally been considered to be very significant in
crash involvement, Alcoholics or problem drinkers
are believed to be greatly over-represented in the
%rash populatlon not only because they.reach

. hlghcr BAC's, but also because they are on the

-road more frequently at these high BAC levels.
Evidence for the role of alcoholism and problem
dn%:g in the production of highway crashes
s hm:d on data.from three sources. 1) the rela-
t‘lul; high blood alcohol conceptrations in crash

) involved drivers and. the relative infre uency 'with .
which such BAC’s are found I(nﬂy,‘ers not in-

volved in crashes, 2) the studies 6f the driving his-
tory “of arrested drinking drivers and of drivers
mvoIVed in alcohol-related crashes who have
shown a hlgh frequency of prévious involvement
“in alcohol- related traffic and criminal arrests;
.and 3) the studres of the driving records of diag-
nos;d 31c0holrcs wh:ch have_ indicated a_higher
crash mvoIvement “for this group than for the

average driver..

Among noncrash- involved drivgrs, the pro-

. portion of individuaals at BAC’s of .10%_and

above’is very smal[, generally running from one
to four .percent. The proportron of drivers at
For -ex-
ample, only lwo nonaccndent-mvolved drivers in a
thou,sand wete found by BorkensteiiVto have

/BACS gsbugh as .15%. On the other. hand, driv-

ers/ar’tes(ed for driving while intoxicated offenses
Jin the Umted States normally have an awgrage

. BAC of approx:matc % .21%. Thus, these indi-

vidpals represent extremely deviant cases of drink-

. .ing. Birrell (7) in Austraha and’ Borkenstem (9)
.. in the Umtcd Stalcs.‘made sttudy of the. typlcai )
. 1evds of. BAC. reached by mdmduals in .social
_, drinking situations, Both of these investigators
- gound that BAC ]evdsvoﬁf‘ ;he majonty of mdx-

i IX. Drinking Patterns and Age in Relation to C:rashes

viduals in the situations they studied were below
.08% . Thus, the very high levels found in drivers
responsible for fatal crashes and in ngers ars
rested for drinking-driving offenses are suggestwg

. of adrlnkmg.abnormahty PP

-

A sccond line of evidence mdxcatmg tha( prob-

lem drinking p]ays a sxgmﬁcant role. in a]cohole .

related crashes comes from studies of the ,(fnving
recoptls of mdlvxduals mvolved in Iaﬁﬂ cr‘ashes
and of atrested drmkmg dmrers ‘Several studies

ment in the backgtound/ of. drivers responsxblc
for alcohol-rel/atéd cgashes, Smart and Schmui;

(55). in 1967 found that excessm drmkers were . :

have agreed in, finding evidence of alcohot involve- o S

three times more prevalent among drivers in, ,/',T_ .

alcahol-involved accidents as_amopg those i
non-alcohol related crashes. Btown, ot aﬂ (10)
found that 15 out of 25 drivers kiffed ip traﬁi‘c
crashes could be diagnosed as’ alcohollcs, baSed
on interviews with. fnendg and,tjamrly g\embers

on the information they gathered from close rela-

_ tives of the drivers. Waller (61) in 1967 studied

the driving, criminal and social records of drivers
responsible for serious crashes and found that
approgimately two-thirds of these weré previously
known to social. agencies because of’an alcohol-
related problem. T L
Studies of. conwcted drinking drivers show simi-
lar results to those of accidént-involved drm}cmg
drivers. Smith (54) studitd a random sample of
100 arrested drinking drivers in Michigan. Based

_on an interview and a review of criminal, dri¥ing,
and state hospitafrecords he concluded that 74%

of the convicted, drinking drivers demonstrated
rﬁultrplc symptoms of problem orrcnted drmking

N~
»
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Selzer and Weiss (53) in a srmrlar study found -
that of ‘32 responsible drivers in fatal. crashes'.,
whose BAC's were known, 18 had BAC’s abovc T
.15% and 17 of these 18 were alcoholics, based”
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Waller (61) foundthat 81% of his group of
arrested drunk drivers were known to social
agencies "because of a problem r'elated to alcohol.

‘The third indication thatnproblem drinking is
related to crash mvoluément is provided by stud-
‘ies of the-driving records of alcoholics. Filkins,
et al. (24) found that 27% of a group of
1247 hosprtahzed alcohofics had driving con-

victions on their records. This xrompared to less . -

than oné percent®of 2 random samplé .of all
Michigan licensed™drivers. - Selzer, et al. (52)
studied 50 alcoholic male -drivers in confparison
to 50 emotionally ill, but nonalcoholic male
drivers, agdmitted to a treatment facility. He found
‘that the alcoholics had .approximately twice as
many “accidents as the nonalcoholiggcontrols.
Crancérand QRiiring (19) corfpasad 140 chronic
alcohollcs with nearly 700,000 licensed drivers
of ‘the same age and sex distribution in the State
of Washington. They found that the alcoholics
had significantly more accidents than the control
group and were 7.6 times more likely to have ar-
rests for drunken driving on their tecord. Schmidt
and Smart (49) also reported an increased fre-
quency of accidents’and nearly nine times,the
normal num iOf drunken or impaired dnvmg
convxctlons in® group of alcoholics. Goldberg
" (27) studied the background history of drinking-
. driving offenders in Sweden. He found that, of
the indjviduals convicted of drunk. driving offen-
ses, 45% could be labeled as alcoholic addicts,
- alcoholic abusers, dr excessive: drinkers. This com-

tion in the same category. Selzér (51) in a study
in 1963 in Michigan of drunk driving offenders
diagnosed 78% of the convicted drivers_as alco-
holics, probable alcoliolics, or prealcoholics.

. These studiesshave led 1o the belief that prob-
lem drmkmg, and not alcoholism, is a major fac-_

tor in alcohol-related crashes. Alceholism, how-
ever, is a disease which is primarily diagnosed

_ among the middle~aged. On the other hand, the

majorrty of a]cohol-related crashes involve drivers
under 30 years of age. This apparent conflict
appears fo be' pnrnarrly a matter of definition.
Definition of the term “alcoholrsm” has been a
particularly difficult ohe. Keller “(29) has pre-
setited a good discussion of the various defimitions
of this term. Typrcally, the traditional pattern
of glcoholism has not been identified in young

individuals. 'Frgur; 38 gives the averagé age for’

™
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Fiéure 38. Phases of Alcohol Addiction

the onset of the various stages of alcoholism de-
fined by Jellinek based on a study of members of

" Alcoholics Anonymous by Trice and Wahl (58).
The initiation of drinking for most individuals
Wwho later become alcoholics begins somewhat
earlier than for the average American. At least a
decade or more of heavy, symptomatic drinking <
génerally occurs after the initiation of drinking
before the occurgence of the first pallmpset
(blackout) ‘which#marks the initial stage of the
prodromal phase of alcolfolism. For ‘the group
interviewed by Triee and Wahl (58), this symp- _
tom occurred on an average at age 30, This is
well after the age when the peak perceptage of
involvement in- alcohol crashes occurs.

A clear contrast between the age profiles of
hospitalized alcoholics and of those involved in
crashes is provided by Clark (17) in a recent
study in the State of Michigan, The age distri-
bution of five different groups in this .study is

“shown in Figure 39. Clark compared. a group
of 1,247 hospitalized alcoholics with.a random
Sample of drivers from the driver license files of
the State of MlchrgaMlso mcluded was a group,
of 276 fatally-injured drivers and a group of 169
arrested drinking drivers. As can be seen in

. Figure 39, almost none of the hospitalized alco-

holics were under age 25 and the modal age -was,

46 to 55, whereas the age distribution of® the

driver fatalities showed a peak in, the 20 to 25

period and fell off beyond that point. It is. of:.
interest/to note that the arrested drinRing drivers

have dn age distribution more similar to that .

of fHie alcoholics. This probably accounts for the
lafger proportion of arrested drinking drivers
than of crash-involved drivers who®show previous
deviant drinking behavior (61). The younger
average age of crash-;nvolvc;d drivers has led some
to a‘rgue that a]cohollsm cannot be such a ma]or
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in the State of Michigan (Clark, Hitlab Reports II,

\ 10, 1972) and (53)

{ -
feature of the crash problem as has been suggested
by investigators such as Waller.

However, youthfulness does not necessarily
indicate the absence of a drinking problem. A
formal’ diagnosis of alcoholism tends to be lim-
ited primarily to those who actively seek treat-
ment and/or are hospitalized. Because of the
;Sfoccss of “denial,” individuals with a drinking
problem rarely seek assistance or hospitalization
until considerable deterioration has occurred in

.

 their ability to cope with theif drinking problem. .

Usually pressure myst build up from the spouse
or employer or because of violations of the
law ‘which force the ipdividual to seek treatment.
Quite a different age distribution of alcohdl prob-
lems is presented by a national survey of prob-
lem drinking by Cahalan (12). In this survey,
indications were sought of problems relating .to

35 Years -

. mum number of alcohol-related
“lems. For some individuals this problém period

drinking, such as frequent intoxication, problems
with the spouse or relatives, job problems, binge .
drinking, etc. In this study 21 to 24-year olds
showed the largest proportion of individuals with
drinking related problems. The frequency of such
problems dropped off in the latter half of the |
20s and remained level through the 50s. In
Figure 40 the age distribution for individuals with
an alcohol problem score of seven or more is
compared with the age distribution of driver fa- -
talities with a BAC of .05% or greater in the
City of Detroit. The similarity of the two curves
is striking. Both peak in the age rangg of 21-24.
This suggests that alcohol-related eradhes are as-
sociated with that period of the drinking hijstory
of young men when they are encountering a maxi-
rinking prob-

is passed and they r¢turn to a more normal
drinking patterp in later life. Others continue to &
experience, drifiking problems; their drinking be- -
cbmes more and more symptomatic and ultimately
they will be diagnosed as alcoholic. However, this
diagnosis is likely to occur rhuch later in life, .
after the period of maximum'exposure to drink-

ing-driving crashes. . .

Alcohol Problems Score
{Catahan, O 19701,

g 0P~ Detront Drrver Fatalities with BAC > 05
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Figure 40. Prevalence of Alcohol-Related Problems
and Alcoho!-Related Crashes (42)
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X. P0551ble Countermeasyyes Agamst Drmkmg and Drwxj

by Young Drivers

A largg number of countermcasures have been
proposed and implemented for the problem of

}nkmg and driving by young drivers. However,
for the most part these programs have suffered
from two major deficiencies. First, the failure to
develop a clear model which explains the role
which aleohol plays in crash causation frequently
results in a failure to develop countermeasures
on a logical, systcmatlc basis. %Condly, there
has been a general failure to evaluate counter-
medsure programs with the result that .there is
little objective information available on which
to base new countermeasure efforts.

The need for valid models is well described in

paigns. Design and EValuation™ (63) which d

R

quite dlﬁicult to pgrsuade the young mal: to allow
the fémale to drive when he has oo much alcohol
because, as a driver, he is able to choose tﬁc
destmatlons and thereby control the dating, situa-
tion. It is unlikely that the young lady will drive
her date to “lover’s lane” or to his apartment.
Without a yalid model Wwhich takes $ato account
the significant Yeeds of the young driver and the
fole that both drinking and «driving play in his
life, it is unlikely that we can develop counter-
measures which will be fully effective.

One “cxamplc of an effective countermeasure
program which was developed both on the basis
of an understanding of the underlying motivation

conducted by Barmack and Paync (5) at

the OECD study _entjtled “Road Safety Cam é‘of young drivers and was car¢fully evaluated was

. votes a chapter to the discussion of vario

theories of accident causation. The theories re-

- viewed do.not deal with the role of alcohol in

crashes and relatively little theoretical work on

the way in which alcohol produces crashes has

been undertaken. As a result, th;re is no theoreti-
cal framework on the basis of ‘which to develop

proposed countermeasyre systems. Without such .

a. framework, countermeasures tend to .be im-
plcmentcd in a piecemeal jashlon based on the
apparent “face validity” of the measures, without
consideration of the complex,nature of the drink-

"ing and the dnvmg behavior of young people.

Borkenstcin, et al. (9) have pomted to the fact

" that both driving and drinking satisfy strong
basic needs of young people. Both are related’

to the satisfaction of scxual, status, and other
basic pchmahty needs.” The avallabxllty of an

automobil¢ opens special pQSIbllmcs for young.
. males to

eet and be alone with women. Opera-

tion of the vehicle ‘permits the male to control
the relationship. Thus, for example, it may be

and Air*Force Basc in the United States.
The countermcasure program itself ‘was preceded
_by a detailed study of young airmen who ere
involved in alcohol-related crashes. This study
was able to identify the personality charactensucs
of whe young drivers who were most mvolved in
such crashes. Based on this rehmmary study,
a countermeasurc program was developed de-"

signed to change the basic attitudc of young _

males to drinking and driving. The theme of
the progtam was. “that drunk driving was sxck"
(rather than manly) behavior. .

This themc, that drunk dnvers arc sxck “was

_backed by ‘an active mags media educauon pro-

gram and by administrative action Snder which
airmen involved in a.drinking-driving offensc or

crash weresgcfcrred to a psychiatrist’ and con-

sidered for a medical discharge from he service.

During .the first year of thc implementation of -

this program, crashes by airmen stationed at this
base declined dramatically in comparison to a
nearby basc and to crash levels within the same




-

e

-0

!

/.

state Since this program occurred within a system

of military dlsmplme cautlon must be excrcised
in cxtrapolating thesc results to young males gen-
erally On the other hand, the techniques utilized
in the development and implemcntation of “the
program provndc an illustration of a systematic
approach to countcrmeasure’ development.

, Evaluation of co,untcrmeasuref programs is a
}ughly technical and difficult problem. Normally,
countermeasure ‘programs takc placc within a
milieu of competing influences and it is casy for
these extrancous factors to producc changes which
corfuse or mislead .the program cvaluator. The
previously cited OECD" P léa:!th o, #Road
Sgfety Campaigns® Design 3 Emluatimm cd"'
tajns a good critical discus 50:! of many of,the.
mcthodoloilcal problems in cvalual(ng counter-
mcasure programs. An outstanding example of
effective evaluation of an alcohol countermeasure
program wds that by Ross (Ag) of ‘thg B_m;,sh,

| “"Road " Sifety Act of "1967." A"g66d " sotirce” of

cxpcmncn'fal design information appropriate to
cotntermeasure evaluation is the publication by
.Campbell and Stanley (13).

Some potential countermeasures for drinkirfg
and driving by young drivers age ¥cscribed below.
-For the most part f these "proposals have
been fully evaluated and most have yet to be fully
‘ lmplemented

s -

Lmﬁtﬁ)hons on Dnnkmg

{ Age One of the mosy widely appllcd control
proccdurcs is to limit the usc ofgalcohol and, or
other drugs by age. This has the advantage that}
if it. cafbbe enforced, it will remove the proseribed
drugs as a problem in all areas of Behavior'in-

cludipg driving. On the other hand, it is fre®

«quently dlfﬁcult to cnforce such laws fully. Young

people close to ‘the age limit may be able to use

. age 21 to 18.

LY

forged ‘identities or the assistance of friends to"

obtain liquor while ‘still below the Jegal age Limit.

- Morequer, in countries such as the United States
where age-limits may vary from one jurisdiotion
to thenext, the presence of a lower age limit in
one area may produce additional 'driving by
young people from adjacent areas to this more
liberal jurisdiction., This may actudily increase
thc aflount of driving following heavy dtinking.
Up to the present thére has been little useful
information on the effectiveness of age limits in

reducing involvement by young people in alcohol-
telated crashes. However, in the United States
thera has recently been a movement to lower the
age at which. young people can buy liquor from _
JEarly reports by police ftom one .,
state, Michigan, which made such a change, indi-
catcd that the numberyof young people under
agé 21 involved in crashes in which the police-
man judged that the driver had been drinking,
had significantly increased. However, such data

" are suspect, since the pplRe could have been in-

fluenced by the |mplementat|on of the .lower .
drinking levels themsefves, rather than by a rea]
chang» in the actual dnnkmg driver's behavior.
Mote pctsuasxve were the findings of the, road-
side surveys conducted by the Alcohol Safety
Action Project in Washtenaw County, Michigan,
(18) which showed that in comparison to a
survey conducted the year prior to the passage: of

_the. law,. the, numbcr of teenage drivers at high

BAC levels increased follovnng the xmplementa-
tion of the lower drinking age limit.

As a result,of .these tcntativc"ﬁndin s a com-
plete- study of this problem has been funded by

: the, US. Department of Transportation (21).°

This study covered thousands of crashes in which
young drivers were inyolved in ‘seven dlﬁetcnt
states. The focuswof the study was upon three.
states, Michigan, Maine, and Vermont, which
changed their legal drinking age from 21 to 18
‘within the last two years. For comparison; two
other groups of states were choseny The first
group,” consisting of New*York and Lomsnana,

. were states which have for many years permitted

18-year olds to drink. The sccond group, Texas
and Penntsylvania, were stateS which have never
permitted 18-year olds to drink. Thus, it was
possible to compare the crash experience for
drivers in the 18-20 year-old group for, states’
which have never allowed such drivers to drink,

for states which have always allowed such drivers
to drink, and for states which have Tecently

changed.

When a detailed statistical anaIySIs of thg cragg
involvement of 18-20-year olds before and after
the change of laws was made, the study indicates
that there was a statistically sugmﬁcant increase
in crashes for this age: grotip in Mlchlgan (see
Figure 41). Maine also appeared 4o show an

jincrease. On the other hand, lowering of the
. ) 1 « A fy -t
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“Total Crashes Had Been Drinking* Nighttime Surrogate

s 18.20  21-45 18-20 - 21-48 Measure®* (60)
~ 18-20 21-45 -
Michigan statewide i .‘ N

Percent change 5.80 0.81 ! 13.1 297 9.99 1.64

" Number 684 296 226 184 . 135 53

Vermont ; . ta, .

Percent change  _ 0.92 0.2 273 114 | 159 0.75

Number R R/ 28 N 12 - 7 8

. L] — ’ i
Main - ‘ .

Percent change 6,49 5.07 2014 |/¥ 573 16.42 5.65

Number - 158 (621 ““e7 |. 74 44 55
Unde(lmed figures are statistically significant at of beyond the P =".05 level 4

“Polize Notation ak"'Had Been Orinking" of accident investigation form

A Suuogate measute for alc.ohol Telated «.rastms-based.oa hige of dqy (mghmme) and type p? crash (s-ngle yehicie)
o

and sex {male)

“,

Figure 41. Percent Changa in Alcohol Related Crashes Followmg Lowqﬁno of the Drmkmg
Age from 21-to ]8 .

drinking age in the State of Vermont had no
noticeablc impact on youth crash experience.

.. The most interesting feature of this study is
that the scientists. who conducted it believe that
they have developed a method for predicting

‘whether a given state will or will not show an
.increase in crashes: for young drivers upon re-

duction of the drinking age. They rioted that the

-~ State of 'Vermont which did not show a significant

changs, already hdd a crash distribution across
age groups similar to the State of New York-
which has always permitted 18-year olds to drink.
On the other hand, both "Michigan and Maine
which did show ‘a change, had an age distribution
of alcohol-related crashes among young people
which was similar to that of Pennsylvania which
has never allowed liquor sales to individuals be-

‘low age 21. They made the guarded prediction

_ that if l;fnnsylvama were to lowcr its drinking

age therd would be an increase in alcohol-related
crashes 'among teenagers. Qn the other hand,
they predicted that Texas which docs have a 21-
year old law would not show this chahge since
despite this law, their teenage drinking driving
data is similar to Ncw York rather fhan Penn-
sylvania. N

This study is significant. It provides ob]ecnve
da{ta pn wRat is currcntly a sensitive ?nd contro-

versial issue. Its results seem to make sense. In

thosc states where teenagers have access to an
adjacent state which permits serving alcohot to

18-year olds they develop a pattern of drink-,

ing and driving similar tp a state’ which per-

‘mits , 18-year olds to drink, no change should

be expected and no change ogcurs with a reduc-
tion in the drinking age. In thosg states, how-

.ever, that arc somewhat isolated from. 18-year old.

drinking states and which have deveioped a sig-
nificantly different pattern of .teenage’ drinking
and driving, a change should be expectcd and
does indeed occur.

At best, the tatal prohibmon of teenagers from
drinking can only partially deal with this problem
since, as indicated in Figure 29, the largest num-
bet ofrnighttime drivers fall in the 21 to 25 age
group. Nb country currently restricts this group
from drinKing. The application of drinking limits
to"this age group would meet with major resist-
ance and most likely would not be effective.

Type of Liquor: Agc limits on the.use of liquor
in many of the states in the United States pro-
vide for differential treatment of various types
of alcoholic beverages. In some states it is pos-
sible for young drivers under 21 to purchase
beer but not epirits. The effect of such a limita-

tion is unknown in regard to the reduction of

. . ‘ B ) ,"." . , ¢
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crashes. There is some danger that such faws can
mislead the young. Roadside surveys conducted
in Vermont (65) indicated that many young drivers
believed beer wﬁ% “s&fe.” Forty-ﬁve percent of
tecnagers be]nc)ed that they could” drink six or
mor¢ beers and still .drive safely. #ince a 12-

.ounce can of. beer is -gqual in alcohol content

to 2 1-ounce drink of *hard liquor, the potential
for producing a dangerous level of intoxication

is approximately the same

v

Amount of quuor. No ma]or attempt has been -

made to limit by law the amount of liquor that
young people might be able to purchase at one
time. The so-called “Dram Shop” laws make the
tavern owner or bartender fesponsible for dam- -
ages if he serves liquor to someone who is ob-
viously intoxicated if that person is later respon-
sible for an accident. In general, such laws have
been ineffective because they aradifficult to en-
force. It is difficult to prove that the individual
was obviously drunk and that the bartender was
aware of this. With the development of low cost,
inexpensive breath alcohol measuring devices, it
is now possible to require that a customer take a

breath test pgior to purchasing drinks "at a bar.

Such a law would, of course, encounter major op-

. position if an attempt were made to enforce it
for all drinkers. However, a more limited appli-
.cation to' those under 20°as an alternative to a

complete prohibition of teenage drinking might
be acceptable, While such a procedure would be
technically feasnble undoubtealy it would be,
more difficult to cnforce ‘thav” the current limi-
tations against any sale of llquor to individuals
under age- 21. . :

Place of Drinking: Young people tend to fre-

"qu’ent certain types of drinking cstablishments ,

and studies of nighttime drivers have indica_ted;
that thosc drinking in commercial cstablishments

_tend to have higher'BAC levels than,those indi-

viduals who drank in their own or other ptople’s
homes (15). Stronger controls might be placed
over licensing of drinking ‘establishments catc‘mg
to young people. Such rcgulations might require

" that they be located ®0 as to be reachable by

publi¢ transportation rather than only by private
vehicles. Liquor control aut{normes could also
provide additional supcrvnsnon to ensure that the

* proprictors are not 'serviig individuals who are

under age or those who,are obviausly intoxicated.

..
'

Special transportatlon systems mlght be provndcd )

such as free or low. cost taxi ‘service .for thosc
who are not fit to drivé. However, cxpericnce with
such driver-aSsistance programs within the Alco-
hol Safety Action Projects operated by the De-
partment of Transportation in the United States,
has indicated that they gunerally arc not effective,
Drinkers who have traveled to a bar'in their own
car are upwilling to leave their car-bchind and
be taken home. Thosc who make use of the taxi
service frequently"abuse it. They call for the frec
service to take them to an,other ‘bar rather than
to thﬁll‘ homc oo ‘ .

Limitations on Driving

It appears that this age gréup is particularly -

vulnerable because they are both lcarnmE'Io drive
and .learning to drir®. Thus, this guggests that
some benefit mlght obtained from separating
these two processes. In some countries limitations
on teenage drinking have served this purpose at
least partially. A similar restriction on teecnage

driving would, of course, be even more effective -

in reducing alcohol-related crashes. However,
raising the minimum driving age is probably ot
an accc&tablc approach to the young driver prob-
lem ip most industrialized countrics because of

X

the requirement for transportation to and from .
work sites. It has been suggested that with drink-
, ing ages bting lowgged eyen, younger age limits

(age 14-15) might be pesmitted for injtiation of
driving in order to have greater opportunity
for learning driving Skl“S prior to the initiation
of drinking. However, as many as 21% of the.14
and 15-year olds admit to using alqoholic bever-
ages (Figure 4). Morcover, the avallablllty of
an automobile would ‘probably result in an gn-
erease in drinking because of the ability to get
away from family restrictions and travel to places
where alcohol is served. Thus the separation.of

. the period of adaptation to alcohol from the period
" of skill acquisition in driving is probably not

practical. To the extent that a society is willing
to restrict the mobility of its young people, it can
obtain savings in crash losses by delaying the
initiation of driving untll the mdlwduals are more
mature. - / « -

Time of Day: Thepdata provided jn Figure 26

' indicate that young drivers up to the age of 25

6. .
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[ were primarily overinvolved in crashes at night

-

time. A limitatioh in night driving by this,group
would presumably result in major ¢rash savings.
Such a-limitation would bedifficult to .implement
since the motor vehicle plays such an important
role .in_ the young~males social and sexual life.*
A timRation on night recreational driving would
greatlﬁinmt his satisfaction of these basic needs.
On the other hand, the extension of the driving
privilege to teenage drivers is generally justified
on the basis of employment rather than recrea-
tional driving. It is possnble to permit the use of
a car by young ¢ drivers to get to and from work
or in connectlon with their vocational activities,
while at the same time prohibiting its use at
nighttime whep the probability.of involvement in
serious crashes is greatest. Such hmltatldns are
frequently applied-by the courts in the "United
States to dtivers convicted of drunk dnv:,ng, En--
forcement of sucherestrictions, however, is a major

* problem for the police~This is particularly true

in urban areas since there is such a large volume
of traffic on the road and therg is no obvious way
to know who is driving under such a restriction.

To ease-the enforcement of such limitatiqns spe-
tial license.plates for vehicles owned By a isiver
under restriction have beeh proposed. These might,

* be, similar to the learner’s tag currently used on

vehxc\es in-Britain. Until acceptable means are
found which permit the police“to enforce such,

" drivitfg resmcuegs, 'thelr usefulness wnll be llm-

ited: e e

Spéed ‘Limitation: Among the dangerous eﬁect§

“of alcohohs its' tendency to increase risk taking..

Excesswe speed s frequently a characteristic of
crashes’ involving )‘Ioung people -and studies of
fatally ifjured drivers conductegd for the U.S. De-
partment of Transportanon by the University of

. Michigan have indicated that high blood alcohol

levels and high speed at the time of impact are
correlated in fatal crashes (24). Thus, it appears
that a speed limit applied to yoﬁng;invcrs might
be effectivé in teducmg the number and ‘perhaps
the extent of injury fesulting from drinking-driv.
mg crashes. .

“Effective enforcement of such a limit would be
a serious problem in the implementation of suth
a countermeasure. This might be done mechani-
cafly thrdbugh a speed governor on the vehicle. The
“cost of mstallmg, inspecting and mamtaimng such

. N E

:

a device would probably prohibit large scale ase.-
Howevcr, for llmm.d apphcanon to certain types
of offenders this gpproach might have, some ,
benefit. - . -

Vehicle Interlocks: Recently the U.S. Depart-
ment of Transportation (34) has undertaken
a ‘research project directed at the develop- .
ment of an Alcohol Safety Interlock System _
(ASIS). Such devices are intended to be placed
on thé vehicle to prevent its ignition by a
drunk driver. Currently two basic types of
devices arc under study. The first of these is a
device which measures the psychomotor per-
formance 'of the driver and permits the starting
of the vehicle only if that performance fs not*
sngmﬁcantly impaired. A second procedure is to
install a device i in the car which makes a measure-
ment of alcohol in the breath and permits the
startmg of the car only if the driver’s blood al-
cohol concentration is below a preset level. A
major concern with both devices .is the “false
positive” indication which results in a sober driver
being prevented from starting his ‘car. Because
of the variability “of human perforiance, the per-
formance devices so far developed appear to have

" too hlgh a frequency of such “false- positive” re-
sponses. Therefore, current efforts center primarily
on the breath test interlock _system. Because "of

the complexity.and expensgg “of such systems, it . -

.is expected that they will be primarily applicable
to individual offenders who .purchase or rent

these ‘devices™as a condition for being permitted —

to continue to drive. It is not expected that such
ASIS devices can be manufactured and_placed
on all cars at a sufficiently low cost to ma e them
attractive as a gqneral countermeasure.

General Deterrengéz Most motoﬁsls conform
to certain genc.ral standards of driwng béhavior
without going through the expericnce of being
penalized, for.serious infractions of the law. They
do this out of a belief in the validity of these
rules or out of a fear of the consequences of
breaking them. This deterrent effect is dependent
upon,a number of factors, the ‘most significant

« being the probability of apprehension. This print
ciple is applicable to the deterrence of young
drivers. The primary special factor being the
problem presented to the cnforcement agency in
detecting ypung drinking drivers. From the dafd
summarized in Figure 39, it appears that the

- N
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. police are arresting more middle-age

) .
.

drivérs than
their*involvement in crashes woul

». arresting fewer young drivers in rdatlonshtp to

<

»

|

their crash mvolvement This may result from the
higher awcragc BAC Ievels demonstrated in
middle-aged drivcrs. Enforcement officers need
to be traincd to detect the young drinking driver.
The increasing use of inéxpensive roadsidc breath
testing devices may assistepolice in this activity.
These *devices camr detect relatively loweg levels

Y of alcohol than can the police officer wha is de-
* perident sefcly on the behavior of the driver. v °

' . Becausc t

e is evidenée that young drivers
become involved in crashes at lower BAC levels
(Figure 36), it may also be desirable ‘to have
special, lowef BAC limits for individuals in 'this
age group. Sucit a law does exist in the State of
New York in the, United States However, no
data are a\allable({b evaluate the effectivenéss of

"~ this Icglshtlon which provides for a_ BAC lipit

o,y

.
.

. With all drivers stopped’ at night for moyin {f—

" of Q57 for drivers under the age of 21.in com-
_parisop 16 ‘the BAC limit of .10% for older

drivers Since young drivers appear to bc more

Jikely to commit spceding and other drivjng in-
“fractions, a wide usc. of prearrest breath tests

fenses, togethgr with lower BAC limits for yo{ng
drivers, would appear to give some promise 6f
apprchending sn&qnﬁcantly amore young drmkmg
drivers. Sincé th;rc are darge numbers of “such
‘drivers and since the nighttime drinking and driv-
\ng activity. is an important part of the life style
of young male drivers, intensivc enforcement will
be necessary if the probability of apprehension is
to be rdised.to a high enough level to'produce
gencral deterfence. “ .

Specific ﬁeterrencc A &c’c’ond functien of the
enforccment/JudICIal system, yin addition to de-
tcrnng the public from committing traffic offenses
in the first place, is to mount an effective re-
habilitation cflort for thosc actually apprchended.
This function ca:jbc\qnsnd;red “specific™ de-
terrence dirccted of the individud] offendcrs thém.

sclves. For this group, fines, license revocations

and jail sentcnces have been tradltlonaﬂ) viewed.

as methods of cnsuring against repetition of the

same offensc. SucH penalties are probably effective ¢ The OECD repo

with young drivers who have their drinking well
under control and can adjust their behavior ‘to
avoid futare driving infractions. However, as in-

_ dicated carlicr, problem drinking appears, to be a

justify, whllc .

. - k
O 4
significant fat.tor in the drinking and driving of
many young offcnders. These problem drinkers
have lost control over their drinking to at least
.some extent. For these mdlvxduals it lS unlikely
that either a general deterrence pro ram or tra-
dltlongl penalties applied once the problem drink-
rs have been arrested will be effective in pre-
vEmting recidivism; since their drinking behavior
is-not fully under their own control. This group
requires a special rehabilitation prqgram

The U.S Department of .Transportation Alcos
hol Safety Aé?lon ‘Projects (ASAPs) (42; Chapter
1) have been aimed. at identifying these indi-
v1duals .and ensuring that they get into a rehabili-
tatlon activity. Experience to date suggests that,
of those. arrésted drinking drivers coming before
the courts in the ASAPs, about one-third are
“social drinkers,” one-third are “problem drink-
ers” and a fina] third are unidentified, falling
somewhere in between the first two groups Spe-

cial quéstionnaire and structured interview, forms .

have been developed which permit paraprofes-
sional personnel to identify drinking problems in
individuals passipg through the courts.with reason-
ably good validRy (36). ‘Once identified, these
problem drinkers have been motivated to enter
-Ong or more rehabilitation programs. A full dis-

cusgion Of the types of schools used and the ef- -

fectiveness of ‘these treatment programs is con-
tained in the Annual Report of the Alcohol Safety
Action Projects (42; Chapter 6). Some of the
ASAP prdgrams are both novel and promising.

Several programs, have demonstrated improved -

knowledge and attitudes in their graduates.
Whether this  knowledge .and attitude will ulti-
mately be reflected in aslower offense rate by

. those att¢mding the schools remains t8 be demon-

strated New rehabilitation programs specifically
aimed at young drinking drivers must be, de-
veloped to fit thelr special needs.

Mass Medla Programs: Safety mcssagcs dxrcctcd

"at the general driving public have rarely focused

the particular interests and needs Jf young
le. Little A formation is currently available
ectlve ess oﬂ such mass mcdla programs

ment of effective mass media programs. The de-

velopment of the roadside survey technique has

provided ?.new method for designing mass media

< 8D




campaigns in keeping with the recommendations
~in {the OECD publication. A good example of
the use of roadside surveys for the development
of a young drinking driver campaign is.provided
in the report of Worden and Waller (65). To
develop their program aimed at youfg male
drivers, they began with a roadside survey which
helped them to determine the “target group”

(young male drivers) -and the critical “target

behavior™ (heavy beer drinking prior to driving).
Through the ‘questionnaires used in the'su'rvey
they werc also able to determine what “appeals”
might be made to this target audience (fear of
@arrest and the increased cost involved in higher

insurance rates), and what mass media facilities

their target group of .young male drivers was most
exposed to (drive-in movies, radio and. news-
papers). With this information, they were ablg
to develop and implement a mass media campajgn
aimed at young male dnvers which was éffective
in Lhangmg thexr mfommuon and attitudes. Road-
. side surveys also provided a method by which
the program could by evaluated. Following the
campaign the investigators conducted another sur-
vey to determine what-changes had occurred in
their, information’ and attitude. Thus, ‘the road-
side survey tethmque by providing access to the
specific young drivers at risk in drinking driving
crashes, permits both the collectiqn of information
on the basis of which fo develog jmproved, edu-
cational programs and provides a method of col-
lectmg data to evaluate .the effeltivenésé of such
programs. The Worden and Waller (65) feport
is a classic example of :the use of this techhique
and_provides a model for, similar cfforts

-

Fornial Educahonal Programs: Dnver educa-
tion has become a formal part of the high school
educational program for all young Americans. In
France a required, educational and driver train-
ing prog mus{ precede the initial apphcanon
for licenses. Similar educauonal programs exist

throughout most of the western industrialized
nations. These programs provide the opportunity
to give information on the characteristics of al-
cohol, its impact upon driving skills, and its re-
lationship fo ¢rdshes.
cdulation in promoting safer driving is much
disputed. No ;»aluauon has been made of the
effectivencss of the alcohol portion of such edu-

" cational programs.

Since the usc of alcohol, just as the use of the
automobile, is a basic part of the whole society,
attitud®s,toward the use of alcbhol are developed
at an early age—well before the child begins to
drink. Consideration needs to be given to in-

. cluding educational material on alcohol and on

safety throughout the primary and sccondary
school program. The U.S. Department of Trans-
portation has funded the development of special
materials on drinking and driving to be used in
kindergarten through the twelfth grade (1). This
approach, which has yet to be evaluated, may
help produce improved attitudes toward both the
use of alcohol and the automobile among young
drivers. >

Pl

Conclusions

As this brief review of potential countermea-’

sures for young drinking drivers 1llustrates there
are many possibilities and few demonstrated ef-
fective programs. There is every reason to expect
that both the number of miles driven-and the
amount of alcohol and other drugs consumed by
young people will increase durmg the coming
-years. With' increased affluencé in western na-
tions young people will do’ more of the night
tecreationral driving which

ated with drinking-driving crashes. It i is essential,
therefore, thatéwé effort be placed in the de-

velopment of effective countermeasure programs
and that those programs in existence bc more
effecuve'ly cvaluated

_cffectiveness of driver |

is highly "associ-

-
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